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Study of Performance in NCM 18650 Lithium lon Battery
LIAO Xiaodong, ZHANG Zhongwei, HUANG Xinglan, RUAN Xiaoli, LI Mingke

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

Abstract: Four different 18650 battery of cathode was made.The performance of electrical properties,different temperature
cycles, rate, H/L was investigated. From the results, the performance of groups B. C in rate is the best. Group A. B. Cin

H/L is better than group D. In normal temperature 1C/3C cycles performance, group A. B. D shows good performance and

has 1 000 cycles. Four different groups all passed in safety performance.

Key words: Li-ion battery; performance; 18650
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Research on Optimizing Selective Harmonic Elimination Pulse Width
Modulation for Three-level Inverter

WANG Zhengjie, CUI Yu, ZHANG Xiao
(DEC Academy of Science and Technology Co., Ltd., 611731, Chengdu, China)

Abstract: This paper does research on the three-level selective harmonic elimination pulse width modulation strategy, and
deeply analyzes the key technologies such as the principle of waveform synthesis, the method to obtain the initial value,
the iterative steps of switching angle trajectory, and so on. Furthermore, an optimization method and corresponding
algorithm are proposed to improve the harmonic performance of inverter’s output voltage. Finally, this paper verifies the
effectiveness and practicality of the proposed strategy through MATLAB numerical simulation.

Key words: selective harmonic eliminated pulse width modulation (SHEPWM); three-level inverter; harmonic performance
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The Overview of Information Security, Network Security and Cyberspace
Security
ZHANG Yufei“?, CHEN Hong 2 ZHAO Chenyu*?, CHEN Ting *
(1. Energy equipment Cyber security Key Laboratory of Sichuan Province, 611731, Chengdu, China;
2. DEC Academy of Science and Technology Co.,Ltd., 611731, Chengdu, China;

3. University of Electronic Science and Technology of China, 611730, Chengdu, China)

Abstract: The development of information technology is accompanied by a steady stream of security problems. At
different stages, the concepts "information security, network security and cyberspace security" were proposed to describe
these problems. These three concepts intersect in various materials, and their specific connotations and logical
relationships are not clear. In order to clarify the relationship between the three concepts, this paper elaborates on their
origins, definitions, and research objectives, explores the main differences in the security problems faced by different
periods, and introduces the corresponding key technologies.
Key words: information security; network security; cyberspace security
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FESES: TP274 RAFRIRES: A XEHS: 1001-9006 (2022) 02-0016-05

Design of Active Disturbance Rejection Controller for Turbo-generator

ZHOU Yunhong"2 SANG Z“?, LIU Sisi“?

(1. Energy equipment Cyber security Key Laboratory of Sichuan Province, 611731, Chengdu, China;
2. DEC Academy of Science and Technology Co.,Ltd., 611731, Chengdu, China)

Abstract: In order to solve the problem that the slow response of the traditional speed control adopt on turbo-generator
which cannot effectively suppress the emergency response caused by the load change on the grid side, a speed controller
based on active disturbance rejection control is proposed. First, in order to evaluate the operating conditions of the
turbo-generator in various environments accurately and quickly, a simulation model of the turbo-generator is built in the
MATLAB/Simulink simulation environment. Secondly, the speed control logic is optimized by the control method based on
the active disturbance rejection control to reduce unnecessary emergency control actions, which improves the operation
efficiency. Finally, the transient-steady state of the turbo-generator is simulated and analyzed. The simulation results
show that the turbo-generator adopt the active disturbance rejection control can quickly recover stabilize while the grid
side load changes, which means the speed can be quickly stabilized after fluctuating within a very small range, reducing
the probability of triggering emergency control, and effectively improving the operating efficiency of the turbo-generator.
Key words: turbo-generator; active disturbance rejection control; emergency control;MATLAB/Simulink
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Simulation of Plasma Gasification of Refuse Derived Fuel and Paint Waste
Based on AspenPlus

XIE Fei', XU Yinglu?, HU Chunyun', WU Jiahua?
(1. Dongfang Electric Clean Energy Technology Chengdu Co.,Ltd., 611731, Chengdu, China;
2. DEC Academy of Scince and Technology Co.,Ltd., 611731, Chengdu, China)

Abstract: In this paper, the plasma gasification model is established by using Aspenplus software. Aiming at different
mixing ratios of refuse derived fuel and paint waste , the different plasma input power, air addition and water vapor / air
addition on the characteristics of syngas are studied. The results show that the increase of plasma input power is
conducive to the increase of calorific value of gasification syngas. With the increase of the proportion of paint waste , the
component contents of CO and H2 in syngas can be changed, which is conducive to the further utilization of syngas. ER
and steam / air ratio are important factors affecting the gasification process. When ER is 0.35, the gas production rate of
syngas is the highest. When the steam / air ratio increases, the CO content decreases gradually. Therefore, the type and
dosage of gasification agent should be controlled according to the specific utilization mode of syngas.

Keywords: plasma gasification; AspenPlus; simulation; refuse derived fuel; paint waste
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Preparation of P-doped FesO4 Nanoarrays for Boosting Hydrogen Evolution
Performance

PAN Jun, LU Yanshan, HUANG Xurui, ZHANG Hang, HE Binbin
(Guangzhou Power Supply Bureau, Guangdong Power Grid Co., Ltd.,510620,Guangzhou,China)

Abstract: Because most of the traditional electrocatalytic hydrogen evolution reaction (HER) catalysts are precious metal
catalysts, which can not be widely used, the development of non precious metal catalysts that can be popularized is a
breakthrough in the field of HER. As the most abundant transition metal element in nature, iron oxide has been proved to
have certain catalytic performance in HER. Based on foam iron, Fe203 nano sheet array was prepared by anodic
oxidation method to increase its surface area and increase catalytic active sites. Then P was doped into the material in a
vacuum tube furnace to improve its catalytic performance, and finally Fe2O3 nano chip array was transformed into
Fesz04@P nano chip array. Through morphology characterization and electrochemical test, the material shows certain
catalytic performance, and the performance of the modified material FesOs@P nano chip array is obviously better than
Fe203 nano chip array.

Keywords: electrocatalytic hydrogen evolution; anodic oxidation; FesO4; nano chip array; P doping
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Study on Recovery Technology of Tellurium and Cadmium from Cadmium
Telluride Waste

LEI Cong', YUAN Xiaowu?, ZHANG Cheng', YANG Wuyong', LEI Yundi', JIANG Jiechang'

(1.Emei Semiconductor Material Institute, 614200, Emeishan, Sichuan, China;

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

Abstract: The recycling process of tellurium and cadmium from cadmium telluride waste was studied by grinding, oxidation
acid leaching, reduction reaction etc. The results show that the acid leaching temperature is 80 ‘C, the sulfuric acid
concentration is 80g / L, the acid leaching time is 2h, the mass ratio of material to hydrogen peroxide is 1.3, the mass ratio
of sodium sulfite to material is 1.5, and the mass ratio of sodium sulfide to material is 1.6. Under these conditions, the
recycling of tellurium and cadmium is more than 93% and 95%.

Keywords: cadmium telluride; oxidizing acid leaching; reduction reaction; rate of recycling
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The Study of Material Performance and Residual Stress Changes on RVI

Core Barrel after Local Deformation

XIAO Shuixian, ZHOU Yingping, DONG Mingliang, SHU Huaan
(Dongfang Electric (Wuhan) Nuclear Equipment Co., Ltd., 420223 Wuhan, China)

Abstract: Austenitic stainless steel is the main material of the RVI in light water reactors. As an important part of RVI, core
barrel has stringent requirement of dimensional accuracy. After welding, the local core barrel is usually required to be
circle checked. In that processing, improper operation may cause local deformation, which can change the properties of
the materials, the residual stress distribution will also be changed. This paper researched regulation of local deformation,
dimensional stability heat treatment affecting on material performance and residual stress, by material mechanics
experiment on simulator of local deformation, and stress measurement on the surface of core barrel in different stages.

Key words: barrel; austenitic stainless steel; local deformation; material performance; residual stress
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KA BR316H; FAMANIFIFL; HALKRNE N, RARE; +ES

FESES: TG441.8 XRAFRIRTS: A XEHS: 1001-9006 (2022) 02-0041-03

Research on Influence of Heat Treatment Process on Mechanical Properties
of ER316H Deposited Metal
JIANG Yuchen, LI En, HE Bing, ZHANG Danping
(Dongfang Electric (Guangzhou) Heavy Machinery Co.,Ltd., 511455, Guangzhou, China)

Abstract:In this paper, focusing on ER316H argon arc welding wire of stainless steel welding wire for nuclear island
equipment, through welding process tests under different heat treatment systems, the influence of different heat treatment
holding time on high temperature tensile strength, room temperature impact performance of ER316H deposited metal is
obtained. A foundation has been made for the research and use of stainless steel welding materials for steam
generators in related projects.

Key words: ER316H; Argon arc welding wire of stainless steel; heat treatment holding time; tensile strength; impact

energy
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ASEilBAwIPNG LA RNA

%% 12
1EEMESESEU M ERLNE, ME 611731; 2RXABRSERAFRARIPRBARLAR, T B3 643001

BE: AT HTH8 BRI, P B R AR ERKERET . RlEH IFE DR ML

H#), hefT RIS 2 X EHF,

R AR AR LM BH BB, A VA 660 MW 25 2 ARAR IS R0 0P L5 M) A1), TR AT T T 24

o % E BT,
XA MM AR

PESES: TK223 SCRRFRIREG: A

XEHS: 1001-9006 (2022) 02-0044-06

Research and Application of Steel Structure Optimization for Large Capacity Boiler
GAO Ling'?

(1. Clean Combustion and Flue Gas Purification Key Laboratory of Sichuan Province, 611731, Chengdu, China;

2. Dongfang Boiler Group Co.,Ltd., 643001, Zigong, SiChuan, China)

Absrtact: With the increasingly fierce market competition, the cost control requirements of products are more and more

strict. As the steel structure supporting the suspended boiler, how to achieve both safety and economy is a problem that

all structural designers must consider. Taking the steel structure of 660MW high efficiency ultra supercritical boiler as an

example, the optimization design of steel structure is systematically considered and studied.

Key words: steel structure; optimization research
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Design of Intelligent Workshop System for Large-scale Clean and
High-efficiency Power Generation Equipment

ZHANG Lin, LIU Boxing
( Dongfang Electric Machinery Co., Ltd., 618000, Deyang, Sichuan, China)

Abstract: In response to the national energy strategy needs and the requirements for the transformation and upgrading of
power equipment, this paper takes the lead in selecting the common core parts of large-scale clean and high-efficiency
power generation equipment-stator coils, rotor coils, and stator punches as the breakthrough points for the application of
new modes of intelligent manufacturing, and the construction of large-scale power generation equipment digital and
intelligent punching and shearing and coil workshops, building a cyber-physical system of multi-workshop production
faciliies and software platforms, allowing digital and intelligent means to run through the whole process of
"planning-design-manufacturing-testing-service" of power generation equipment to realize intelligent manufacturing and
green manufacturing, the establishment of an intelligent and digital R&D system and operation and maintenance service
platform, and finally the establishment of a digital factory for intelligent manufacturing of high-end power generation
equipment, which has greatly improved the innovation capabilities of key components, equipment and systems.

Key words: power generation equipment; intelligent manufacturing; digitalization
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Research on Test Method of Online Monitoring and Analysis Software for
Generators in Smart Power Plant Based on Expert Simulation Fault Data

WANG Chuangang, ZHAO Yanan
(Huadian Laizhou Power Company Co., Ltd., 261400,Laizhou, Shandong, China)

Abstract:Intelligent diagnostic software is an important part of "smart power plant". This paper proposes an intelligent
diagnosis software test method based on expert simulation fault data, and builds a set of generator online monitoring and
analysis software test platform. The intelligent diagnostic software testing method is based on expert knowledge,
combined with the real operating data, typical fault data and generator operation and maintenance fault database of the
same model generator set to construct expert simulation fault data and fault list. The expert simulation fault data is input
into the generator online monitoring and analysis software for diagnosis, and the diagnosis result is obtained. By
comparing the diagnosis results with the expert simulation fault list, the fault recognition rate and diagnosis accuracy rate
of the intelligent diagnosis software are comprehensively evaluated. Finally, a test verification was conducted with the
fault diagnosis function of the generator slip ring as an example, and the test results reached expectations.

Key words: smart power plant; expert simulation fault data; fault recognition rate; diagnosis accuracy rate
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Analysis of Typical Medium Speed Milling System Retrofit for Peak Load
Regulation

WEI Lijun, NING Xiaorui, ZHANG Yupeng
(Dongfang Electric(Chengdu) Engineering & Consulting Co.,Ltd., 611731,Chengdu, China)

Abstract: With the goal of carbon peak and carbon neutralization, the domestic power supply structure of China needs to
be adjusted to consume more green power. Traditional thermal power units are facing the pressure of retrofit to meet the
demand of deep peak regulation. In this paper, based on the flexible operation retrofit of one thermal power plant, we
carried out the theoretical calculation of low load operation condition of medium speed mill, and compared with the
commissioning operation result, in order to provide reference for the evaluation and retrofit of similar pulverizing system to
meet the low load operation demand of boiler.

Keywords: peak load regulation; flexibility; direct firing pulverizing system; medium speed milling
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Research on the Bending-torsional Coupling Mode Frequency of Steam
Turbine Gear Rotor System
PENG Lin', DONG WeiHong', ZHANG Jian', ZHOU Chuanyue?
(1.Dongfang Turbine Co.,Ltd., 618000, Deyang, Sichuan, China; 2.Beijing EMAX Technology Co.,Ltd., 100022, Beijing, China)

Abstract: This paper established the bending-torsional coupling dynamic model of a complex shaft system composed of a
high-pressure steam turbine rotor, a low-pressure steam turbine rotor, a flexible coupling, a high-speed gear rotor, a
torsion bar and a quill shaft assembly of a low-speed gear flexible rotor, and a generator rotor. The calculation results
show that the bending-torsional coupling effect is significant due to the weak restraint of the gear bearing on the bending
vibration of the gear rotor when starting with no load, compared with the calculation results of pure torsion, the first two
frequencies of torsional vibration have decreased by 6.5% and 4.5% respectively, so it is necessary to establish a
bending-torsional coupling calculation model; during full-load operation, the bending-torsional coupling effect is not
obvious due to the strong constraint of the gear bearing on the bending vibration of the gear rotor, compared with the
calculation results of pure torsion, the first two frequencies of torsional vibration have decreased by 0.8% and 0.9%
respectively , thus the pure torsional model can be used to replace the bending-torsional coupling model; full load
operation compared with no load starting, the bending vibration at the dominant frequency of torsional vibration is
weakened, and the damping ratio introduced by the bearing to the bending-torsional coupling system becomes smaller.
Key words: bending-torsional coupling; gear rotor system; flexible rotor; dynamic modeling
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Influence of Shaft Sealing Steam Temperature on Unit
Startup and Shutdown

WU Wenhua, LIU Xingbo, WANG Wenzhong, ZHENG Jian, LIU Xiaoyan, LIU Xing
( Dong fang Steam Turbine Corporation, 618000 De yang , Si chuan, China)

Abstract: As one of the important auxiliary systems of the steam turbine, the shaft seal system is mainly used to provide
steam source for the shaft seal and recover the steam leakage of the shaft seal and valve under the conditions of steam
turbine startup, running and shutdown, so as to prevent the leakage of high temperature and high pressure steam or air
into the steam turbine, and affect the vacuum of the unit. This paper mainly introduces the influence of shaft sealing steam

temperature on unit startup and shutdown.

Key Words: shaft seal steam delivery; start up; shut down
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On the Necessity of A Gas-steam Combined Cycle Project in Dongguan
YANG Zhen
(Dongfang Electric Co.,Ltd.,611731,Chengdu,China)

Abstract:In order to implement the requirements of "continuously implementing air pollution prevention and control actions
and winning the blue sky defense war" put forward in the report of the 19th National Congress of the Communist Party of
China, improve the air quality of the whole city, promote the construction of beautiful Dongguan and promote the green
development of Dawan District of Guangdong, Hong Kong and Macao, Dongguan has formulated the action plan for the
blue sky defense war of Dongguan in combination with the actual situation of the city. This paper mainly analyzes the
necessity of the construction of a gas steam combined cycle project in Dongguan.

Key words: blue sky defense; power gap; comprehensive utilization of energy; power supply support capability
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Research of High-capacity Bulb Hydro-generator Non-rotational Symmetrical

Rotor Bracket
WANG Jiankang, DU Fangmian, LIU Zheng
(Dongfang Electric Machinery Co., Ltd., 618000, Deyang, Sichuang, China)

Abstract: In this paper, to design rotor bracket of the bulb hydro-generator with special pole number, the concept of
non-rotationally symmetric rotor bracket is proposed, and verified by the finite element analysis. Finally, the design
principle of the rotor bracket is put forward, which has guidance significance for the design of large-capacity bulb

hydro-generator rotor bracket.

Key words: bulb hydro-generator; non-rotationally symmetrical; rotor bracket; design principle
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Discussion on the Feasibility of Hydraulic Turbine Servomotor Transformation
in Some Hydropower Station
LIU Daishan
( SPIC Guizhou Jinyuan Co.,Ltd., 550000, Guiyang, China)

Abstract: The hydropower station is located in Shizhu County, Chongqging City. The turbine is equipped with two sets of
straight cylinder servomotors with single casing. After a period of operation of the unit, there is oil leakage between the
push rod and the casing. With the extension of operation time, the oil leakage is more serious. After analysis, it is
proposed to carry out technical transformation of the servomotor and adopt new seals and new structures to solve the oil
leakage problem of the servomotor.

Keywords: servomotor; new structure; technical transformation
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Effect of Technical Reformation and Maintenance of 1# Unit of Lingli
Hydropower Station

DENG Jiayong
(SPIC Guizhou Jinyuan Co., Ltd. , 550000, Guiyang, China )

Abstract: Lingli Hydropower Station is located in the southeast of Guizhou Province. Unit 1 of the power station was put

into operation on April 27, 2007. In February 2011, routine A-level maintenance was carried out. After the maintenance,

there were problems such as large vibration, high bearing temperature and insufficient output. Although it was repeatedly

treated, the unit output could not reach the rated output until 2020 before the technical reformation and maintenance.

Through the technical reformation and maintenance in 2020, the output of unit can reach the rated and overload ones,

and the bearing temperature is low, and the vibration value is better than the national standard requirements, and the

problems existing in the unit for many years have been successfully solved.

Key words: hydraulic generating unit; technical reformation; maintenance
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The Study of the High Temperature Heat Insulation Protection Device of

Receiver in the Tower Solar Power Station

DING Lu'?, LIU Yani'?*, HUANG Jibing'?, CHEN Liang'?, LIN Yi'?, SUN Dengke'*

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

Abstract: In the tower solar power station , solar receiver is one of the most important equipment to realize solar thermal
power generation. Besides of the effective heating area, the upper, lower and surrounding parts are equipped with high
temperature heat insulation protection devices, whose function is to ensure the absolute safety of the internal support
structure of the receiver, the system and equipments or the maintenance personnel during operation, so as to avoid the
high temperature radiation caused by the overflow light spot reflected by the heliostats field. The design, material and
structure of high temperature heat insulation protection device are directly related to the safety, stability and efficient
operation of the receiver.

Key words: receiver; high temperature radiation; heat insulation protection
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	额定流量
	m3/s
	5.08
	最高水头
	m
	61.57
	额定水头
	m
	59.5
	最小水头
	m
	58.6
	额定转速
	r/min
	750
	飞逸转速
	r/min
	1421
	最大水推力
	t
	9.5～11.4
	转轮直径
	cm
	81
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	型号或参数
	型号
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	额定功率
	kW
	2 500
	额定容量
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	额定电压
	V
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	额定电流
	A
	286.4
	功率因数
	0.8（滞后）
	额定转速
	r/min
	750
	飞逸转速
	r/min
	1 421
	相数
	3
	接线方式
	Y
	绝缘等级
	F/F
	频率
	Hz
	50
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