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HoMT A S, ALTARARBRARD T AAENE, AERFNZRA, BIKT ZA4AH 2K, HAHRIFHX LA
R, BHBIFG LR F.

A AR EE; MR, fEf; B i

FESES: TM614 XERFRIRAD: A XEHE: 1001-9006 (2024) 01-0001-06

VR Interactive Virtual Power Generation Equipment Modeling and Simulation

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

Abstract: This paper aims to explore the modeling and simulation system key technologies of interactive virtual power
generation equipment based on VR technology. Firstly, the overall design scheme and key technologies of the system are
proposed. Then, in view of the problem of complex virtual scene and large number of model grids for high-end power
generation equipment, key technologies such as grid model data set construction, real-time rendering technology, and VR
virtual interaction technology are studied. On the premise of ensuring the real-time performance of VR scenes, the realism
and immersion of VR scenes are enhanced. Taking the steam turbine as an example, a reusable typical object interaction
model is established, and a prototype system is developed. Finally, through practical application, the feasibility and
effectiveness of the key technologies described in this paper are verified, and their advantages and disadvantages are
analyzed. The key technologies described in this paper improve the real-time performance, realism, and immersion of the
system, reduce the hardware requirements of the system, and have good interactivity and reusability, with good
application prospects.

Key words: power generation equipment; mesh model; real-time rendering; virtual simulation
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Winding Based on UV-curable Technology

YANG Shuai, ZHANG Yue, HU Bo, XIE Zhihui, ZHANG Genbo, ZHOU Jiang
( Dongfang Electric Machinery Co.,Ltd., 618000, Deyang, Sichuan, China)

Abstract: With the development and continuous improvement of the power generation service industry both domestically
and internationally, there is an urgent need for fast curing materials to quickly repair insulation damage to generator stator
windings. This article summarizes the research status of insulation damage repair technology for generator stator
windings both domestically and internationally, proposes a rapid curing method based on ultraviolet technology, and
develops insulation materials for rapid repair of generator stator windings. This provides a new technical means for rapid
repair of insulation damage in generator stator windings.

Key words: generator; stator winding; ultraviolet light; quick fix
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Numerical Simulation of No-nitrogen Combustion in Gas-fired Boilers

MA Songhua', ZHOU Jianping', QIU Fushou', YAN Wei', LIU Yuan', ZHANG Xiangquan®, WU
Wenjun?, HU Chunyun®, LI Peng’, LIU Siwei®
(1. Xinjiang Oilfield Branch, Xinjiang Oilfield Branch Company, Petro China, 834000, Karamay, Xinjiang, China;
2. Shanghai Yuanhan Energy Technology Co., Ltd., 200122, Shanghai, China;
3. Dongfang Electric Clean Energy Technology Chengdu Co., Ltd., 611731, Chengdu, China)

Abstract: This paper describes the application of numerical simulation technology to the no-nitrogen combustion of
gas-fired boiler. According to the relevant design parameters and operation data of gas-fired boiler, the flow field and
temperature field were obtained under the air combustion condition, the no-nitrogen (CO.+0O2) combustion condition and
the variable load condition. The combustion condition of the boiler with different oxygen and carbon dioxide ratio when the
excess air coefficient is 1.15 and 1.1, and the operation combustion condition of the gas-fired boiler under variable load
are obtained. This paper provides a reference for the operation of the test equipment of no nitrogen combustion in gas
boiler.

Key words:numerical simulation; no-nitrogen combustion; gas-fired boilers
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Modeling and Analysis of Fuel Cell Stack Low Temperature Storage and
Subzero Start-up

LIU Yu'?, CAO Lei', KONG Hongbin', HU Jun'
( 1. Dongfang Electric (Chengdu) Hydrogen Fuel Cell Technology Co., Ltd ., 611731, Chengdu, China;
2. Sichuan Key Laboratory of Long-life Fuel Cells, 611731, Chengdu, China)

Abstract: The cold start characteristics of Proton-Exchange Membrane Fuel Cell (PEMFC) Engine is one of the key
indicators that constrains the wide application of the PEMFC engine. Suitable shut-down insulation design and start-up
strategy could greatly enhance the success rate of subzero start-up, the speed of start-up, and reduce the membrane’ s
damage, prolong the life-span of the PEMFC. Adopting the heat transfer principle, combining with the physical property of
PEMFC, the dynamic heat balance calculation model was established. Calculation, comparison and analysis of the
start-up power consumptions under different cooling rate, sub-zero storage temperature, insulation thickness were carried
out. The research and calculation show that the models, calculation methods and results can provide data reference on
the cooling rate, speed and required insulation thickness. And can guide the selection of sub-zero storage environment,
calculation of suitable insulation thickness. Thus, to reduce the damage, safeguard the start-up process, decrease the
power consumption of storage and start-up of PEMFC in sub-zero environment.

Key words: sub-zero start-up; heat balance; modeling and simulation
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Application Research of Intelligent Maintenance Simulation System of
Pumped Storage Unit Based on Virtual Reality Technology

QU Boxing', ZENG Jianhong', LIU Fuling?, PU Xiaomin®
(1. Dongfang Electrical Machinery Co.,Ltd.,618000,Deyang,Sichuan,China;
2. DEC Academy of Science and Technology Co., Ltd., 611731, Chengdu, China )

Abstract: With the rapid development and wide application of virtual reality, 3D visualization and other advanced computer
technologies, as well as the accelerated construction of pumped storage power station. Aiming at the problems and
contradictions between the traditional product service mode of power generation equipment manufacturing industry and
users' increasing demand for high-end digital service, a simulation system for intelligent maintenance of pumped storage
unit based on virtual reality technology was proposed. According to the design structure characteristics of pumped storage
unit and the characteristics of operation, maintenance and overhaul technology, the system deeply integrates advanced
virtual reality, modeling and simulation and other computer technologies with the operation, monitoring, installation,
overhaul and training of the pumped storage pump turbine generating electric unit, providing reference and basis for other
intelligent operation, maintenance and overhaul training systems based on virtual reality technology.

Key words: virtual reality; pumped storage unit; intelligent operation and maintenance; status monitoring; maintenance

training; 3D simulation; man-machine interaction
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The Field Manufacturing Technology of the Large Francis Runner
PENG Lifan, YANG Lidong, WANG Dizhao

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

Abstract: A hydropower station is equipped with a total of 6 single-unit capacity of about 200MW hydrogenerator units, the
original turbine of the hydropower station was designed and manufactured by Dongfang electric machinery limited liablity

company.This paper briefly introduces the manufacturing process path and related technical innovation of runner

transformation.

Key words: water turbine; runner; machining; field manufacturing
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Study on Surface Potential Distribution Characteristics of Pumped Storage
Generator Bar

ZHANG Xiaojun, YANG Shuai, ZHANG Genbo, LIU Yan, XIE Zhihui, LIU Jiangjun, ZHANG Yue,
HE Fuyou
( Dongfang Electric Machinery Co.,Ltd., 618000, Deyang, Sichuan, China)

Abstract: Through the analysis of the importance of pump-storage generator and the domestic research status of
pump-storage generator, combined with the research results of the surface potential of the traditional generator stator bar,
this paper uses finite element method to model the pump-storage bar, and simulates and analyzes the influence of
different voltage amplitude, frequency, anti-corona length, main insulation thickness, etc. on the surface potential of the
pump-storage bar, in order to verify the accuracy of the simulation calculation, The surface potential measurement system
was used to measure the surface potential of the bar under different voltages. The results show that the surface potential
of the outer corona protection layer (not in direct contact with the stator core) of the bar changes linearly with the voltage;
The surface potential increases with the increase of frequency; With the increase of the length of outer corona protection
layer, the potential at the end of outer corona protection layer is higher, which is easy to cause overheating of the outer
corona protection layer; The surface potential decreases with the thickness of the main insulation. The relevant results
provide a theoretical reference for the optimal design of the bar insulation of pump-storage generator.

Key words: pumped storage generator; bar; surface potential; voltage; amplitude; main insulation
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Topology Optimization Design of Large Bearing Components for Megawatt
Wind Turbine

LI Yuan, ZHAO Tianyu, YIN Guoging, MA Benben*, ZHEN Hongliang, LUO Lei, HONG Chao
( Dongfang Electric Wind Power Co., Ltd., 618000, Deyang, Sichuan, China )

Abstract: Wind power has become the third largest power source in China after coal and hydropower. With the
development trend of cost reduction and subsidy withdrawal, cost control has become an urgent demand in the current
wind power field. The excellent structure of wind turbine is not only lighter, less burden on the tower, but also can save a
lot of manufacturing materials. Topology optimization and other optimization methods have been widely used in many
industrial equipment fields in China, and have achieved good weight reduction effect. However, topology optimization
technology is still rarely used in wind turbine. The lightweight design process of topology optimization for large megawatt
wind turbine castings is developed by using the current international mainstream topology optimization method. The
lightweight design process is verified by practical application of the main framework and the back framework, and the
efficiency and accuracy of the method are proved by the calculation of extreme and fatigue strength.

Key words: wind turbine; topology optimization; large castings; main framework; back framework; strength check
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Research on Electrical and Mechanical Co-simulation of Wind Turbine

ZHAO Wei, ZENG Qingzhong, LIU Jiajia, ZENG Dong
( Dongfang Electric Wind Power Co., Ltd., 618000, Deyang, Sichuan, China )

Abstract: Based on the GH Bladed software, a wind turbine electrical and mechanical co-simulation platform is

established in this paper. Through the user-defined model of the main control and generation system, correct interaction is

carried on with the built-in model of Bladed, and the interaction mechanism and characteristics of wind turbine electrical

and mechanical are analyzed based on the fault degree, fault type, traversal strategy for grid voltage fault. The above

factors can directly affect the structural load through the electromagnetic transient process of the generator, and the

influence of different fault factors on the component load has its regularity.

Key words: wind turbine; bladed software; electrical and mechanical co-simulation
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FESES: TK229.7 RAFRIRES: A XEHS: 1001-9006 (2024) 01-0043-06

Research on High Temperature Sulfur Corrosion of the Water Wall of a 660
MW Heavy Fuel Oil Boiler

LIU Wenfeng'?, YIN Chaogiang'? ,DONG Meng'?, XIA Wei'*
(1. Clean Combustion and Flue Gas Purification Key Laboratory of Sichuan Province, 611731, Chengdu, China;
2. Dongfang Boiler Co., Ltd., 643000, Zigong, Sichuan, China)

Abstract: This paper introduces the corrosion of the water wall of a 660 MW high sulfur heavy oil firing boiler, studies the
high-temperature sulfur corrosion mechanism of the furnace water wall, analyzes the specific reasons for
high-temperature corrosion of the furnace water wall of this type of boiler, and proposes measures to prevent the
corrosion.

Key words: sub-critical fuel oil fired boiler; water wall; high temperature sulfur corrosion
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Numerical Study on Aerodynamic Performance of Side Gear Seal of High

Power Turbine

LIU Qiuxia, PING Yan, BAI Kunlun, WANG Shan, JIANG Shengke
( Dongfang Turbine Co.,Ltd.,618000, DeYang, SiChuan, China )

Abstract: Based on the tip seal of typical high power turbine, the influence of the structure of side seal, position, quantity
and size on the sealing effect and get the best applicable effect under rated working conditions are studied by CFX
numerical. The results show that the side seal structure added to the wall seal is to raise the main stream by making the
main stream produce a large vortex structure through its divided chamber, which hinders forward flow of some fluids; For
the high power turbine, compared with the wall seal, there are optimal values for the position, quantity, and size of the side
seal, the anti leakage effect is better, and the leakage is relatively reduced by 7.5 %.

Key words: steam turbine; numerical simulation; side gear seal; leakage rate
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Study on Performance of Sliding Bearing Box of High Power Steam Turbine
under Different Working Conditions

CHEN Beibei, DENG Lingyu, YANG Ling, ZHANG Yan
( Dongfang Turbine Co., Ltd., 618000, Deyang, Sichuan, China )

ABSTRACT: In this paper, through the simplified theoretical modeling of the bearing box of a high power steam turbine,
the stress of the bearing box under stable and variable working conditions is analyzed, and the stability of the bearing box
under variable working conditions is evaluated by using two different methods. Based on the finite element method, the
rigidity of the bearing box under no-load condition, stable condition and variable condition was compared and analyzed.
The results show that the bending static stiffness and axial static stiffness of the bearing box are at the highest level under
stable condition, and the static stiffness of the bearing box under variable condition will significantly decrease. For bearing
boxes with high performance requirements under variable working conditions, adjusting the height of push-pull keys can
be used to improve the rigid design of bearing boxes.

Key word: bearing box; stability; variable condition; static stiffness
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Study on the Influence of Deeply Peak Regulation on Turbine Rotor Life Loss

and Operation Optimization

QI Naibin, HE Jiangnan, CAO Han, MA Jun, CHEN Dan, YANG Ling
( Dongfang Steam Turbine Co., Ltd., 618000, Deyang, Sichuan, China )

Abstract: The requirements of the power market for deeply peak load regulation and flexible operation of steam turbine
units are constantly increasing. The transient temperature field, stress and life loss of a 660MW turbine HP rotor under
typical deeply peak load regulation condition were calculated, and the effects of adjusting load variation rate, temperature
change rate, minimum peak regulation load and main steam temperature reduction range on the peak stress of the rotor
were analyzed and compared. Based on the above results, the operation optimization scheme of the unit suitable for
deeply peak load regulation and flexible operation is proposed on the premise of ensuring the safety of the rotor.

Key words: deeply peak regulation; turbine rotor; life loss
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Discussion on the Heating Scheme of Hualong-1 Nuclear Power Unit

TANG Lili, LAI Qiang
( Dongfang Turbine Co.,Ltd., 618000, Deyang, Sichuan, China )

Abstract:The article analyzes the heating characteristics of nuclear power units. Two different heating schemes were

designed for the Hualong-1 steam turbine unit, and the output of the steam turbine unit under the two heating schemes, as

well as the impact of heating volume and heating pressure under different loads, were compared and analyzed. Therefore,

corresponding heating schemes were recommended for different needs.

Key words: hualong-1; nuclear power unit; steam turbine
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Discussion On the Status and Prospect of
Comprehensive Utilization of Nuclear Energy

SU Hong', CHEN Xin?
(1. DongFang Electric Co., Ltd., 611731, Chengdu, China; 2. DongFang Turbine Co., Ltd., 618000, Deyang, Sichuan, China)

Abstract: In the field of nuclear energy, which is a basic energy source, the comprehensive utilization of nuclear energy
has become a popular theme in the nuclear energy industry, and China's comprehensive utilization of nuclear power has
a bright future under the dual-carbon requirement. The comprehensive utilization of nuclear energy mainly focuses on
nuclear energy heating, nuclear energy gas supply, nuclear energy hydrogen production and nuclear energy desalination,
etc., and carries out feasible programs and plans with market competitiveness. In this paper, we will discuss the current
status and prospects of the main technical directions of the comprehensive utilization of nuclear energy, and put forward
our expectations for the new field of nuclear energy.

Keywords: comprehensive utilization of nuclear energy; nuclear heating; nuclear steam supply; nuclear hydrogen
production
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Application of Digital Energy System Based on Energy Big Data in Enterprises

ZHANG Yu, MAO Yong
( Dongfang Electric Automatic Control Engineering Co., Ltd., 618000, Deyang, Sichuan, China )

Abstract: In response to the problem of energy data resource redundancy caused by low digitalization level and digital
construction in current enterprises, the application goals of big data platform technology are clarified. A digital energy
system solution based on big data technology is designed, and the system composition, hierarchical division, and
hierarchical function of the big data platform are defined. Finally, the practical application of digital energy systems based
on big data technology in enterprises was explored through engineering cases, verifying the effectiveness of digital energy
systems.
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Discussion on Error Analysis and Improvement Measures of Electric Energy
Measurement Equipment on Offshore Platforms

LU Xingwu
(CNOOC (China) Co., Ltd. ,Bohai Oil Field Shore Power Operation and Maintenance Center, 300459, Tianjin,China)

Abstract: The local power grid of offshore oil fields in our country is being connected to the land power grid on a large
scale. Due to the influence of platform operation years and cost factors, the supporting electric energy metering
equipment is uneven, resulting in certain errors in electric energy metering results. This is mainly related to the
performance of the metering equipment itself and its external circuit structure, which is a key factor affecting the accuracy
of electric energy metering equipment. This article focuses on the analysis of the impact of secondary circuit voltage drop
on the energy metering equipment at the gateway of offshore platform power grids, and formulates effective improvement
measures to provide corresponding solutions for improving the measurement accuracy of different energy metering
equipment configured in offshore power systems.

Key words: electricity metering; grid gateway; voltage transformer; secondary pressure drop; contact resistance; fiber
digitization
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Research on Manufacturing Technology of Stator Coil for 300 Mvar
Condenser

WANG Yanming, CHEN Ping, LI Jiangfan
( Dongfang Electric Machinery Co.,Ltd., 618000, Deyang, Sichuan, China )

Abstract: This paper introduces the main technical parameters of stator coil for 300 Mvar condenser and the main process

engineering of the coil manufacturing, especially the quality improvement of the conductor, which has accumulated some

experiences for the same type of coil manufacturing in the future.
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