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Overview of Two-phase Closed Thermosyphons Technology Research
and Application

REN Pengfei', YANG Nan?
(1.Dongfang Electric Corporation,611731,Chengdu, China; 2. North China Electric Power University, 102206, Beijing, China)

Abstract:Two-phase Closed Thermosyphons is a highly efficient heat exchange element, which was widely used in

various fields due to its simple structure, good isothermal performance, excellent heat transfer performance, and no active

components. The theoretical mechanisms of heat transfer in two-phase closed thermosyphons was comprehensively

summarized and discussed, including film condensation and Nusselt theory, falling film evaporation, and falling film boiling.

Relevant theoretical models are discussed and analyzed, and suitable and reliable suggestions for selecting theoretical

models are provided. In addition, the current application status of two-phase closed thermosyphons in the engineering

field was introduced, and the problems and development directions faced by the application of two-phase closed

thermosyphons technology were pointed out.

Key words: two-phase closed thermosyphons; phase change; falling film evaporation/boiling; application
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Modeling and Simulation Analysis of a Water-cooled Proton Exchange
Membrane Fuel Cell Temperature Control System

YU Qi"?, TANG Gang'?, LIAN Yong'?, LIAO Keyi'?
(1. Dongfang Electric( Chengdu) Hydrogen Fuel Cell Technology Company, Ltd., 611731, Chengdu, China;
2. Long-Life Fuel Cell Key Laboratory of Sichuan Province, 611731, Chengdu, China)

Abstract: This article presents a staged temperature control modeling of water-cooled proton exchange membrane fuel
cells (PEMFC). In the temperature control stage of cold coolant and hot coolant mixture, the nonlinear characteristics of
the system were solved through feedback linearization control method. The simulation results show that using feedback
linearization method combined with PID control can achieve good temperature control effect. In the temperature control
stage of the cooling fan, a model reference adaptive control design method based on Lyapunov stability theory was
adopted to design a model following controller and its corresponding adaptive control law. The simulation results indicate
that consistent tracking of control objectives can still be achieved under conditions such as changes in fuel cell system
load, pump speed, and working environment temperature.

Key words: PEMFC; temperature control; feedback linearization; lyapunov stability theory; MRAC
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Study on Rate Optimization of Lithium lon Battery for Frequency Modulation

ZHU Rui, LAI Li* HOU Xiaobao, LIAO Xiao Dong, WANG Jing
( DEC Academy of Science and Technology, Co., Ltd., 611731, Chengdu, China )

Abstract: The rate performance of lithium-ion battery is the key index in frequency modulation working condition. The rate
optimization based on structure and molding process is the development direction of frequency modulation battery
technology. In this paper, the effects of different processes on the magnification properties were studied by modifying or
optimizing aluminum foil, conductive agent, negative electrode and SEI film.Research findings (1) The membrane
resistance and battery internal resistance of coated aluminum foil are lower than those of conventional aluminum foil, and
have better magnification characteristics; (2) Generally speaking, there is little difference in the magnification
characteristics between chain conductive agent and point conductive agent, but there is a slight trend that chain
conductive agent is better than point conductive agent; (3) Due to the microporous effect of PVDF, the oily negative
electrode shows good magnification characteristics on the premise of low initial efficiency of the battery; (4) The thinner
the SEI film, the better the magnification characteristics. However, due to the insufficient stability of the thin SEI film, the
cycle performance is poor.

Key words: lithium ion battery process; rate capability
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Impact Study of Vent Hole Design on Fatigue Life in Guard Rings of
Frequently Starting-stopping Steam Turbine Generators

PU Taiping', LI Jixia', PENG Liming', LOU Yantao?, MA Xiaoting®
( 1.Dongfang Electric Machinery Co.,Ltd., 618000, Deyang, Sichuan, China; 2.Xi’an XD Power Systems Co.,Ltd., 710075, Xi’an, China )

Abstract: Implementing ventilation holes in the rotor guard ring of steam turbine generators significantly enhances the
cooling conditions at the rotor end, especially for generators where the rotor end employs an external cooling style, and
the highest temperature of the coil is located beneath the guard ring at the rotor end. However, drilling holes in the guard
ring leads to stress concentration near these ventilation holes. This is particularly concerning for generators that require
frequent starting and stopping, such as in peak shaving operations or in air energy storage power generation applications,
as it may pose a risk of fatigue damage to the guard ring. Therefore, investigating the impact of these holes on the fatigue
life of the guard ring is of paramount importance. This study follows the fatigue verification process outlined in the ASME
design standards,employing finite element methods for stress analysis.It further applies ASME’s standards for stress
linearization,fatigue screening procedures,and fatigue damage calculation theory to process the finite element analysis
results. This approach yields insights into the impact of the drilled holes on the guard ring’s fatigue life. Through optimized
design, the study proposes methods to improve the fatigue life of the guard ring.

Key words: turbine generator; frequent start stop operation; retaining ring; fatigue strength calculation
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The Simulation of Cavitation Pump Quick Start Process by Equivalent Circuit

MA Yanmei, ZHANG Hong
( DongFang Electrical Machinery Co., Ltd., 618000, Deyang, Sichuan, China )

Abstract: Solving cavitation problems by the Method of Characteristic and 1D/3D coupling method is time-consuming and
not stably enough. So it's necessary to find a new method of cavitation simulation with high efficiency and stability,
simultaneously ensure the accuracy requirements. At present, the circuit calculation method is nearly perfect, which can
save time and resources. This simulation bases on the equivalent circuit method with simulation software called
MATLAB/SIMULINK. The cavitation component was introduced first. Then, the pump starting process were simulated by
equivalent circuit method. This method was proved precisely through comparing the results of experiment and 1D/3D
coupling method. In addition, this method has certainly engineering significance with high efficiency and good stability.
However, the equivalent circuit method must be used in conjunction with CFD calculation for pump characteristics. there
are also some difficulties to be studied and improved, such as the selection of characteristic curve.

Key words: cavitation; pump; start up; transient; equivalent circuit method
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Summary of Non-destructive Testing Technology of Wind Turbine Blades

ZHANG Ce, WANG Liwen, JIANG Enchao, ZENG Tao, PENG Fan
(DEC Academy of Science and Technology Co., Ltd., 611731, Chengdu, China)

Abstract: With the continuous development of wind power technology, the blades of wind turbine tend to be large-scale,
and the blade health detection and fault diagnosis of the blades of the wind turbine are of great significance to improving
the reliability of wind turbine, the safety of equipment personnel, and the stability of the power system. In response to the
current telescope observation of most wind farms and the inspection method of artificially hanging basket/Spider-Man
inspection, there are problems such as poor safety and low detection efficiency. The research status and working

principles of acoustic, optical, and thermodynamics, and explains the types and use conditions that can be detected.

Key words: wind turbine blades; health testing; fault diagnosis; non-destructive testing
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Analysis of the Reasons for Difficulity in Implementing Experience Feedback
and Exploration of Solutions on Nuclear Power Equipment
XU Qing
( Nuclear Power Institute of China, 610213, Chengdu, China )

Abstract: Experience feedback is an important project management knowledge in the construction process of nuclear
power plants. The participating units of the nuclear power plant have carried out various forms of experience feedback
activities and achieved good results, But some of the problems continue to occur repeatedly. This article studies the
implementation and effectiveness of experience feedback activities in the management process of nuclear power
equipment procurement projects by the Nuclear Power Equipment Integration Procurement Department of NPIC. It
analyzes the root cause of the difficulty in implementing experience feedback and proposes corresponding solutions. |
hope to track and verify the solution, prove that the root cause analysis is correct and the solution is effective, and provide
some ideas for the continuous and effective implementation of subsequent experience feedback activities.
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Design on Reliability of Nuclear Turbine Intermediate Bearing Box

ZHOU Zhaowei, ZHANG Yan, LI Jichao, WU Wenhua, CHEN Beibei, LIU Xiaoyan
( Dong Fang Steam Turbine Corporation, 618000, Deyang , Sichuan, China )

Abstract:The paper introduced the whole structure of nuclear turbine intermediate bearing box and focused on force

analysis for bearing box,by finite element calculation and analysis measured data of the power plant,proof the reliability

and safety of turbine bearing box.

Key words: nuclear turbine; bearing box; force analysis; reliability
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The Experimental Study of Resistance Performance for the DC-type Steam
Generator Support Plate

DAI Wenhua', WU Zhiguang?, JIANG Fengming', FAN Jun', WANG Bo'
(1. Dongtang Electric Co., Ltd., 611731, Chengdu, China; 2.China Institute of Atomic Energy, 100000, Beijing, China)

Abstract: In this paper, the resistance characteristics of the support plate of a DC steam generator are studied by
experimental methods. Through similarity and modelling, the pressure loss of the support plate under different working
conditions was measured by using a test device with a diameter of about 1/2 of the prototype size, and the empirical
relationship between the local resistance coefficient of the support plate and the Reynolds number was fitted. The test
data obtained in this paper can provide verification for the resistance calculation method of the steam generator and
support for the design of the evaporator and the entire system circuit.

Key words: steam generator; support plate; resistance characteristics;experimental study
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Experimental Study on the Influence of Bituminous Coal Combustion on
Steam Temperature Parameters in a W-type Flame Boiler

ZHANG Miao', YANG Kai**3, HUANG Jizhong', CHEN Can*3, YANG Zeyong',
ZHANG Xiuchang®3, HU Dehao', RAN Shenming®3,SONG Jie', TAO Yongjun'
( 1.CHN Energy Jiujiang Power GENERATION Co., Ltd., 332001, Jiujiang, Jiangxi, China;

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

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

Abstract: An imported 350 MW subcritical W-shaped flame boiler was retrofitted by burning bituminous coal. Master the
main factors affecting boiler steam temperature parameters through experimental research. The test results show that in
addition to the influence of coal quality on steam temperature parameters, reducing primary air speed, air volume on the
arch, burnout air rate and increasing exhaust gas opening are conducive to maintaining steam temperature stability in
actual operation, which can provide reference for the design and operation of the same type of boiler.

Key words: W-shaped flame boiler; bituminous coal;steam temperature parameters; DBC-MCCS
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RBHOERHEE . ASCUAEE 350 MW 1T W AL
KIGEI IR R, BT R T AR L
18 5 KRR R IR AT 7T, AT [F) R T A0 b A B
Mt Z%

1 HRMKR

F T S TS & 25350 MW, SR Ak
W BRI . BOTHRRBE R TEREARE,  SladE AR Ay
IR TR AR 2R U R IR A B R e s, XL
R AR B W B BRI R 1AM B 53 255K
ZIBIEERIRAR W KGR 24t (DBC-MCCS).
1.1 FRERAPTEI/T
1.1.1 $@kPEI

A4 2 [E Foster-Wheeler 23 &) 42 7 i SUHE T
BpE . WORLKIGIARe DT . — b R R P
M ESHE. TIRASE. BRTEH IR .
I T8 24 765 mm, b R ERE 4 BN 7 810.5
mm, 13916.5mm, N} EHTEH S 8 356 mm.
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1.1.2 $RfPiit &8

F1 WRPIETEESH

P moH Hf7  BMCR TRL
1 MU HL T 2 MW 384 350
2 FAEARE t/h 1170.4 1040.1
3 TR TR R MPa 17.26 17.14
4 TGS R T 541 541
5 TR IR t/h 973.5 872.5
6 TRAIRH TR & t/h 973.5 872.5
7 T AR AR C 330.0 318.8
8 TR H TR T 541 541
9 PR TR MPa 3.78 3.39

1.2 BUERTHEL

1.2.1 BUSEITRERER

AR SE B S B DL AR S F, TR K
BV R T2 36 Yo li i s TIBE I 2 i . i Rkl
1: 9% 100 YoArHHEIRIEA HETR+A %) SUERREL 2:
80 Yo HEMHBE+20 %I T BEFEAT A

R2 SRIPBUERPIEE

T H e L &2
THE HER FR iSO TR
W B IK 5y Mar % 6.44 11.40 10.40 7.63 10.65
T TR Vdaf % 10.7 3771 38.94 13.41 32.85
N4 W BIFEIK 53 Aar % 20.10 20.90 21.00 21.97 21.11
Z) F IR Mad % 478 3.77 341 0.78 3.17
r AR i Qnet.ar kJ/kg 24 849 20240 20710 25025 21020
A BRI R AL HGI - 70.5 58 60 77
W B Car % 66.10 53.03 52.33 64.14 5525
ﬁ WA Har % 2.94 3.28 3.25 2.95 321
i W R4 Oar % 3.13 9.92 10.98 1.03 8.34
e LhEtlE ) Nar % 0.94 0.97 0.84 2 0.98
W B Sar % 0.35 0.50 1.20 0.28 0.46
Va AR DT C 1320 1450 1440 1320
1% PAGIRFE ST T >1 500 1500 1500 1500
5 AR FT T >1 500 1500 1500 1500

FHER 2 FIAT, 508 T T R o AR A A
FIRTC IR FEFE R4y ik 37.71 %, AR T MRS KR
FEAR, BRRPERLT . PRk oos i 75 E R BR R i T
MR, Tl G DR AP e R R S o] R A AR, (R WY

KIGTIIRBE RIS, TR JORE, AERK
R, A RREKAS BRI 2, AR S AT AT #
ANV S IE B TFE B BHE, FIIEH
TG A MR PER R VB8 — 8 TR, IR KA BE
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x5 ARRETRKASEH

i H FLAL THh— T
Hufif MW 175 175
FIRIR C 536 539
TR E t/h 617 641
FREN MPa 13.12 12.95
PR K B t/h 22 12.2
PRI T 530.7 532
BITRE % 44 43
FEIENL \ ACD ABC
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TR N AR T 314.2 312.4
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x 8 MREFZIAWEE

B
PERE
TiH
TRAEE 50 %BRL 75 %BRL 100 %BRL

AP IARR =93 % 93.26 93.52 94.21
KA <2% 0.65 1.44 1.12
KERTIRY) <39% 0.84 0.14 0.01

Cco <125 mg/m? 61 15 123

NOx <360 mg/Nm? 342 263 271
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A Method for Reducing the Power of Starting System on Gas Turbine
Test Bed

LI Rujian, CHENG Guogiang, QIN Chongyang

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

Abstract: In a gas turbine test bed with axial compressor as load unit, the starting system, load unit and gas turbine are
connected by flexible couplings. In the starting stage, with the increasing of the unit speed, the power consumption of axial
compressor increases gradually. By comparing the power requirements of the starting system between conventional
starting and variable starting, the paper finds a way to greatly reduce the starting power, which provides reference and
experience for the design of the gas turbine test bed with load in the future.

Key words: gas turbine test bed; axial compressor; starting system; power
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Optimal Design of Low Pressure Inlet Structure of Energy Storage Air Turbine

BAI Kunlun, PING Yan, YANG Changzhu
( Dongfang Turbine Co., Ltd., 618000, Deyang, Sichuan, China )

Abstract: This paper optimizes the low pressure inlet structure of a energy storage air turbine in three ways, which are
adding a transition chamfering at the junction of the inlet pipe and the inlet chamber, using variable section chamber,
adding straight section and diversion cone at the bottom. The numerical analysis results show that, compared with the
original scheme, the local flow rate in the inlet structure decreases significantly, and the distribution of streamline becomes
more uniform, which decrease the entropy near the wall and reduce the pressure loss finally. The pressure loss is only
53.1% of the original scheme. The Mach number and flow angle distribution at the outlet of the inlet structure become
more uniform, which increase the efficiency of the first stage by 3.3%. By contrast, adding transitional chamfering
structure has the greatest benefit, using variable section chamber, adding straight section and diversion cone also have
some benefits.

Key words: inlet structure; total pressure loss; efficiency; energy storage
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Research on the Machining Process of the Tangential Hole and Pipe Joint of

the Supercritical Steam Water Separator after Welding

LIU Hufeng, LU Hong
( Dongfang Boiler Co., Ltd., 643000, Zigong, Sichuan, China )

Abstract: This article mainly elaborates on the machining process methods for the tangential holes and pipe joints of
supercritical steam water separators after welding, and conducts experimental verification of two process methods. The
machining process methods for the tangential holes and pipe joints after welding have been explored and applied in
production.

Key words: steam water separator; tangential hole
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Research on Key Technologies of Web-based 3D Visualization for Smart
Safety in Workshops

ZHANG Zhehao', PU Xiaomin, BIAN Xiaoguang, WANG jian?
(1. DEC Academy of Science and Technology Co., Ltd., 611731, Chengdu, Sichuan, China; 2.Dongfang Electric group Dongfang Boiler Co. Ltd.,
643001, Zigong, Sichuan, China )

Abstract: This paper aims to explore the key technologies and systems for web-based workshop intelligent safety
three-dimensional visualization. Firstly, a general design scheme and key technologies are proposed for the system. Then,
discussions are conducted on the construction of three-dimensional visualization scene models and material, as well as
web3D real-time rendering techniques for production workshops. Optimization strategies for running the system on
different platforms are also presented. Under the premise of presenting real production workshop scenes, key
technologies for workshop three-dimensional safety situational awareness effects layer are proposed based on
techniques such as object pooling and responsive principles. The article explores lifecycle management and object
optimization. Finally, a prototype system is developed and tested, pilot application of the system is conducted, which
provides an advanced and effective smart safety management solution for enterprises' production workshops.

Key words: workshop; 3D visualization; web3D real-time rendering; security situation awareness
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Abstract: This study aims to develop an intelligent Q&A system designed for wind power business personnel, which
incorporates structured knowledge graphs and fine-tuned advanced big model techniques, with the aim of providing
efficient and accurate information retrieval services to facilitate decision-making efficiency and corporate benefit growth.
Based on the in-depth analysis of enterprise wind power equipment data, this paper firstly constructs a knowledge graph
in the field of wind power equipment by means of ontology modelling, data processing and knowledge fusion.
Subsequently, this study adopts the JointKG-Bert model to accurately classify questions and identify entities, and fills the
identification results with the pre-set Cypher query statement template of the knowledge base and the Prompt template of
the big language model, which in turn realises the Q&A of the knowledge base and the Q&A of the big model, and
constructs a highly efficient dual-track Q&A mechanism. The expert evaluation shows that the Q&A system achieves

88.7% accuracy of the knowledge base Q&A when dealing with domain questions, and the adjusted large model achieves

WimEER: 2024-02-20
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66.2% and 91.25 % accuracy when dealing with domain and non-domain questions, respectively, which meets the

enterprise's needs for information retrieval of wind power equipment. The Q&A system proposed in this study significantly

improves the information acquisition efficiency of wind power industry practitioners and provides an innovative knowledge

management and application solution for enterprises.

Key words: wind power equipment; knowledge graph intelligent Q&A; joint intent recognition; LLM
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Analysis of Insulation Lining of Plasma Gasification Melting Furnace
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(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: The plasma gasification melting technology is currently the most advanced and thorough harmless disposal

technology for solid waste, and has not been successfully promoted so far. The easy damage of furnace lining is one of

the limiting factors. This article briefly introduces the characteristics of plasma gasification melting technology and the

selection requirements for furnace lining insulation materials. On this basis, the structure of a plasma gasification melting

furnace lining is introduced.

Key words: solid waste treatment; plasma gasifier; lining refractories
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