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Preparation of Flake Silver Powder for Photovoltaic Solar Cells by Wet Ball
Milling
ZHU Jian, LUO Heng, LIU Ping, LIAO Yaqing"
( DEC Academy of Science and Technology Co., Ltd., 611731,Chengdu,China)

Abstract: Micro nano spherical silver powder was prepared into flake silver powder by wet ball milling. The effects of
anhydrous ethanol dosage, ball material ratio and ball milling frequency on the morphology and diameter distribution of
flake silver powder were investigated. It is found that when 40 wt.% Ag is used without water, it can absorb the heat
generated in the process of ball milling, reduce cold welding and lamination, and the particle size distribution is narrow
and controllable; The flake efficiency of spherical silver powder can be enhanced with the increase of ball material ratio
and ball milling frequency; When the amount of anhydrous ethanol is 40 wt.% Ag, the ball material ratio is 9:1, and the ball
milling frequency is 25 hz/30 hz, the higher fragmentation rate can be guaranteed. The particle size is controllable and the
distribution is narrow; which is concentrated in 1to 4 ym

Key words: flake silver powder; wet ball milling; alcohol consumption; ball material ratio; ball milling frequency
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Improvement to the Generator Hydrogen Leak Rate Calculation Method of
Fangjiashan Nuclear Power Plant

WANG Gongzhan', SHANG Xianhe', FEI Zhisong?, ZHENG Zongyu', SI Xianguo', XIA Deli',
YING Liming', CHEN Bo'
(1. CNNP Operations Management Company, Ltd., 314300, Haiyan County, Zhejiang, China;

2. CZEC Oversea Operation and Maintenance Engineering Company, Ltd., 201103, Shanghai, China)

Abstract: Most of the hydrogen-cooled generators operate in the way of manual hydrogen supplementation, and the
calculation of the hydrogen leakage rate of the generator also adopts the method of manually extracting data and
manually inputting software calculations. In the actual application of Fang Jiashan Nuclear Power Plant, this method has
the problem of large fluctuations in calculation results, and it is difficult to detect rising leakage rate in time. In addition,
because the hydrogen cooling system uses manual hydrogen replenishment, the pressure of hydrogen shows a
saw-tooth pattern, and it is impossible to calculate the continuous leakage rate with the general algorithm. This research
quantitatively analyzes the reasons for the large fluctuations in the leakage rate calculation, and gives suggestions to
improve the accuracy and reduce the fluctuation range. For the first time in the industry, an algorithm to overcome the
saw-tooth pressure fluctuations and calculate the real-time leakage rate is proposed. The comparison result and actual
application show that the calculation result of real-time leakage rate is more accurate, and it is easier to detect the
increase of leakage rate by using continuous trend tracking. The new calculation method has the value of promotion in the
industry.

Key words: generator; hydrogen leak rate; oscillation; real-time; algorithm
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Analysis on Recovery and Reuse of Retirement Wind Turbine Blades

GUO Pan, QI Xiaolei, XIE Fei, HU Chunyun
( DEC Academy of Science and Technology Co.,Ltd, 611731, Chengdu, China )

Abstract: With the coming of the service life cycle of wind turbines, more and more wind turbine blades will be abandoned,
and the pressure to save resources and protect the environment will become more and more serious, the recovery and
reuse of thermosetting composite wind turbine blades has become a key technical problem in the development of wind
power.In this paper, the main recovery technologies and the reuse of the recovered products are summarized. The
expansion of the market for recycled materials requires more cost-effective, less polluting and more efficient recycling
technologies. In addition, new environmentally friendly blade materials should be designed at source, such as the use of
natural fibers, modified thermosetting resins and recyclable thermoplastic resins, so that wind energy becomes a true
clean energy source.

Key words: wind turbine blade; reuse; thermosetting composite
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Stator End Winding Vibration Monitoring System and Application Based on
Optical Fiber Sensor

SONG Qingsong, MA Xuesong
(Dongfang Electric Machinery Co.,Ltd, 618000, Deyang, Sichuan, China)

Abstract: This paper mainly introduces the vibration monitoring system of large turbo-generator stator end winding based
on optical fiber vibration sensor, and briefly describes the main composition and data analysis process. Takes a 600 MW
generator installation of the end vibration monitoring system as an example, explains the principle and composition of the
end vibration monitoring system in detail, and points out the difficulties of applying the system on the generator that have
been put into operation. which has important reference significance for improving the operation reliability of steam turbine
generator units.

Key words: fiber sensor; stator end; vibration
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The Stress Testing and Debugging Technologies of Stator Spring Plate on
1 000 MW Turbine Generator

JIANG Haiyong
(Dongfang Electric Machinery Co., Ltd., 618000, Deyang, Sichuan, China )

Abstract: In view of the special assembly structure of 1 000 MW steam generator stator and the company's technological
requirements, the strain test technology is adopted to monitor the force of the spring plate under the force of the inner
stator by laying the strain gauge on the 14 spring plates of the steam generator's outer stator. And as the basis for guiding
stress regulation, finally the result of uniform force of all spring plates is achieved.

Key words: 1 000 MW turbine generator; spring plate; stress testing; debugging
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Numerical Investigation for Effect of Supplementary Steam Quantity and
Structure on Steam Turbine

BAI Kunlun, PING Yan, ZHONG Zhuhai,JIANG Shengke, TAO Zhijian
(Dongfang Turbine Co., Ltd.,618000, Deyang,Sichuan, China)

Abstract: Based on a 1 000 MW steam turbine, the effect of supplementary steam quantity on stage efficiency and rotor
operational stability is investigated by using numerical simulation. Two different kinds of supplementary steam structures
are compared. The results show that, with the increase of supplementary steam quantity, the upstream stage efficiency
almost unchanged , while the downstream stage efficiency reduces significantly, the effect of supplementary steam on the
rotor operational stability becomes more serious. From the stage efficiency and rotor operational stability view, the
structure A is better than the structure B.

Key words: supplementary steam quantity; supplementary steam structure; efficiency; numerical simulation
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Dynamic Analysis of Shafting System of Salt Cavern Air Energy Storage
Turbine

CAO Han, QI Naibin, YANG Peiping, JIANG Fudong, YANG Ling
(Dongfang Turbine Co., Ltd., 618000, Deyang, Sichuan, China )

Abstract: This paper introduces the application of energy storage technology and the principle of air energy storage
technology, and takes the shafting of salt cavern air energy storage turbine unit as the research object.Firstly,the shafting
rotor is modeled,and then the finite element method is used to calculate the undamped critical speed,unbalance response
and stability of the shafting in transverse bending.The natural frequencies of torsional vibration of the shafting system are
calculated by using the transfer matrix method of continuous mass.The calculated results show that the surface turbine
unit can meet the requirements of safe operation.

Key words:air energy storage; shafting; dynamic analysis
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Data Acquisition and Application for Power Generation Equipment
Manufacturing

XIE Hongmei, YANG Tao, LIU Boxing
(Dongfang Electric Machinery Co., Ltd., 618000, Deyang, Sichuan, China)

Abstract: In order to reduce the operation cost of power generation equipment manufacturing enterprises, improve

manufacturing efficiency, optimize energy utilization, realize production refinement and transparent management, carry

out the research on the key technologies of data acquisition and interconnection in the core workshop, build a unified data

acquisition and management platform, and successfully apply it to the real-time data-driven intelligent monitoring system.

The data acquisition standards and specifications established in this paper provide a certain reference value for

manufacturing enterprises to carry out equipment data acquisition, production process control and big data platform.

Key words: data acquisition; data Integration; monitoring system
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Selection and Oil Temperature Calibration for Lubricating Oil System of 50
MVar Synchronous Compensator

JIA Xiaoping, XIA Yuting, XI Bo, CHENG Jingpeng

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

Abstract: According to the technical requirements of 50 MVar synchronous compensator, the main equipment is selected
and the oil temperature is checked, which ensures the safe operation of the unit and makes the equipment have better
economy and environmental adaptability.

Key words: synchronous compensator; lubricating oil system; air cooler; loss
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FEDHES: TM922.72 XEkFRERD: A XEHS: 1001-9006 (2022) 04-0038-06

Design of 80 kW Permanent-magnet Synchronous Traction Motor

WU Haijun
(DEC Dongfeng Electric Machinery Co.,Ltd, 614800, Leshan , Sichuan, China)

Summary: Permanent magnet synchronous traction motor is widely used in the field of railway transmission system
because of its advantages such as high power density, high power factor and strong overload capacity. In this paper, the
main technology of 80 kW permanent magnet synchronous traction motor is analyzed and studied, the main parameters
and structure of the motor are introduced, and the experimental verification is carried out at the same time. The test
results show that the permanent magnet traction motor has excellent performance and can meet the requirements of
user's technical specifications.

Key words: permanent magnet synchronous traction motor; rail transit; cooling structure; insulated bearing; test
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Engineering Application and Performance Study on Dry Desulfurization of
Sodium Bicarbonate

DU Wentao', WANG Weimin®, YIN Dengguo', ZHUANG Yuanfa'?, JIN Huang'?, LI Lingjun'?,
CHEN Zhuo'!
(1. Dongfang Boiler Co., Ltd., 643001, Zigong, Sichuan, China;
2. Clean Combustion and Flue Gas Purification Key Laboratory of Sichuan Province, 611731, Chengdu, China;
3. Anyang Iron and Steel Group Corporation, 455000, Anyang, Henan, China)

Abstract: Flue gas desulfurization is usually used to reduce SOz emission in industrial enterprises. Dry desulfurization of
sodium bicarbonate is a low-cost and high-efficiency system, which is more suitable for projects with small amount of flue
gas and low SOz concentration in flue gas. In this paper, the engineering application for a 220 t/h Gas-fired Boiler in an
Iron & Steel Group using dry desulfurization of sodium bicarbonate is introduced, and the test was carried out in the
project. The test shows that how the factors of the system, such as temperature, the stoichiometric ratio of sodium
bicarbonate to sulfur (NSR) and bag filter affect the desulfurization efficiency. According to the results, in the range of
120~165 C, the removal efficiency approached more than 98 % and the SO. emission concentration maintained less than
10 mg/Nm3. During the test, the desulfurization efficiency became higher when the NSR got higher and when the
desulfurization efficiency exceeded 95 %, the average NSR was 2.41. In long-term operation, the actual amount of
desulfurizer (sodium bicarbonate) was 11.5 % more than the theoretical amount. The test also shows that the SO2
removal efficiency of bag filter was equivalent or even higher than the desulfurization tower, which means bag filter is a
promoter for deep removal of SO: in flue gas.

Key words: sodium bicarbonate; dry desulfurization; engineering application; desulfurization performance
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Analysis and Application of Inclined Transportation Loading Scheme for Large

Equipment

XU Tiejun

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

Abstract: In recent years, the emergence and application of inclined loading method for transportation of ultra wide and
large parts has solved the transportation problems of large-scale key equipment in many projects, which is of great
positive significance for the construction planning of engineering projects. However, from the actual situation, most of
them are designed based on experience or simple estimation. Although they basically meet the use needs, there are also
some problems. This paper summarizes this kind of loading mode from a theoretical point of view, analyzes the problems
needing attention in the application of the scheme, and provides ideas for the equipment transportation that needs to
adopt the inclined loading scheme in the future.

Key words:large cargo transportation; inclined loading; safety and stability; key links
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A Calculation Method for Sealing Strength of O-ring

ZHANG Bo, YAN Huan, JI Mindong, PAN Shaocheng
( Dongfang Boiler Group Co., Ltd., 611731, Chengdu, China )

Abstract: In order to avoid internal corrosion, tanks such as boiler auxiliaries, chemical vessels, gasifiers, solar energy,
hydrogen energy, etc. are required to be protected by nitrogen charging during transportation and storage, and the pipe
orifices welded on site need to be sealed. Mechanical seal is generally required for nuclear power equipment. In this
paper, a theoretical calculation and check method of mechanical seal strength of O-ring under axial compression
condition is introduced based on nitrogen filling protection during transportation and storage of container equipment.

Key words: O-ring; Nitrogen filling protection; transportation and storage; low pressure and static pressure; calculation of

sealing strength
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FESHES: TK730 XHFRERE: A XEHS: 1001-9006 (2022) 04-0058-04

CFD Analysis of Full Flow Channel and Strength Calculation of Fluid Solid
Coupling of Runner in ULOG Power Station

ZHANG Wenbin, ZHU Huanlin
(DEC Dongfeng Electric Machinery Co.,Ltd, 614800, Leshan , Sichuan, China)

Abstract: In this paper, CFD analysis software is used to simulate the full channel of ULOG Hydropower Station under
three operating conditions: maximum head, rated head and minimum head. Through the analysis, the pressure
distribution, velocity distribution, blade torque and blade surface stress distribution of the full channel under three working
conditions are obtained. Then, the fluid solid coupling calculation is carried out, and the stress distribution on the blade
surface is loaded onto the blade surface of the runner to realize the stiffness and strength analysis of the runner. The
results of full channel CFD analysis and runner stiffness and strength calculation show that under the three working
conditions, the pressure and speed distribution of the channel are reasonable, the turbine output meets the design value
of rated power, and the runner strength is sufficient to meet the safe and stable operation of ULOG Hydropower Station.
Key words: turbine; CFD analysis; output power; strength of the runner
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Design of the Overturn Device for Nuclear Pressurizer

LI Ting, WANG Gang, LI Dongming, MA Qiongwei, FENG Hao
(Dongfang (Guangzhou) Heavy Machinery Co., Ltd., 511455, Guangzhou, China)

Abstract: Pressurizer is a large vertical equipment, which shall be erected when transported to nuclear plant site. This
paper designs an overturn device to assistant erecting the pressurizer on site. A safety analysis and evaluation are
performed for the most dangerous conditions, and an erect experiment is performed which simulates the whole process of

the erecting operation under 1.1 times loads. The result shows that the overturn device designed is capable of bearing the

erecting loads and assisting the erecting operation.

Key words: pressurizer; overturn device; loading test
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The Development of T-TIG and the Application on Corrosion Resistance Layer
for Nuclear Pressure Equipment

YU Xiongjun, SU Bin

(Framatome-Dongfang Nuclear Pumps Co., Ltd., 618000, Deyang, Sichuan, China)

Abstract: Twin-tungsten inert gas welding (T-TIG) is a novel high-quality and high-efficiency welding procedure based
on the traditional TIG. This technology is characterized by a lower arc pressure. shallower melting depth. lower dilution
ration and higher efficiency. Besides the same weld quality and welding groove compatibility as the traditional TIG, this
technology may increase the efficiency and decrease the cost in production, which may enlarge its further application.
This paper describes the origin and development of T-TIG, and then further analyzes its obvious advantage to realize
corrosion resistance layers for nuclear pressure equipment with several engineering cases in recent years.

Key words: twin-tungsten; pressure equipment; corrosion resistance
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Technical Analysis of PWR Nuclear Power Plant Steam Transfer System

QIN Shuli, DENG Ke, WANG Qiang
(Dongfang Boiler Group Co.,Ltd., 611731,Chengdu, China)

Abstract: By using the steam heat source of the secondary circuit of PWR nuclear power plant and the heat transfer of
industrial water supply,the industrial steam can be obtained,and the application of industrial steam supply to the
external of nuclear power plant can be realized.In the nuclear heating system,the steam conversion system is the core
system to transfer heat energy from secondary circuit steam to water and steam.lts operation reliability and heat
exchange performance have an important impact on the safety and efficiency of the whole system.In this paper,the
system structure,working fluid flow design,system layout and the key equipment in detail of the steam conversion
system are introduced systematically.

Key words: nuclear power plant unit; nuclear heating; steam conversion system; industrial steam
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Experimental Research of A Electric Turning Gear for Wind Turbines
Single-blade Hoisting
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Abstract: This paper introduces the test plan and test conclusion of the direct drive unit using the electric turning device,

and the control index of the device is verified by the test..

Key words: single blade hoisting; electrical turning gear; testing
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BE: AREMAREG RLERD OB ZAROFLIEP, RADGTLOFLXIE VB %% 7 AT Windows #:1F 7 4
W R, FATEHRRAESRSDTEGRBL, TAL, TREEFTARERFANREIRGEL FTEA1 240
] P e sk B R AN T AT IRAL, B R E B S TS ATIRIE T B9 T S e R R, R R AT KT R B K
WAL LT R R AT AR BIFOE T ELRLFRE,

KEIE: RMepmEE,; RiEdksh; VB; mastf; $4F A

th[E 43S :TKS3 XHRFRIRAS: A XEHS: 1001-9006 (2022) 04-0077-06

Development and Application of Software System for Vortex-induced
Vibration Analysis of Wind Turbine Tower

HU Zongqiu', GONG Xuejin*, YANG Zhangbin', WANG Qijun®, ZHANG Sixiang'
(1.China Three Gorges Construction Engineering Corporation, 610000, Chengdu, China;
2. Dongfang Electric Wind Power Co., Ltd., 618000, Deyang, Sichuan, China )

Abstract: In the development process of wind turbine tower vortex induced vibration analysis software system, the
application software based on Windows operating system is compiled by using the object-oriented development tool VB,
which realizes the graphical and visual calculation of tower vortex lateral vibration. Under the guidance of good
man-machine interactive interface menu, engineering designers can quickly complete the whole design calculation and
analysis process within 1 minute. The reliability and practicability of the software are verified by the multi condition
analysis of one case. The development of the software system has good guiding significance and economic benefits to
improve the design efficiency and reliability of wind turbine.

Key words: wind turbine tower; vortex-induced vibration; VB; object oriented; software development
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I H € X R write_tower section2020 H#l 'S H,
il &k & it 2 A7 il /£ "Output_Tower design_
datas_for_paper.mac" 3CHFH, S A D FHA

ST BB Tk N\ B H 9 pR AL get_tower_datas % ST IO B B 3¢
EEE F AR, B R T8 R B R A
" ERAT I TR SO B4 B S Close

Private Function write tower_section2020()
Dim i,j,k As Integer

Open "Output Tower design datas for paper.mac"

--For Output As #2 '"fAfifitHR S
With fgl
k=0

Fori=2To .Rows -1 'FREUES A& K414
Forj=2Tok+1
Print #2, Val(.TextMatrix(j, 0)); Tab(6); ...

Next
End With
Close

End Function

End Function

U R R AR AE R

Private Function get_tower_datas()

With fgl
For j =2 To .Rows - 1 'find_data(j,i) 5 ] B £
Fori=1To.Cols-1
TextMatrix(j, i) = find data(j +2,i+ 1)
Next
Next

End Function

3 EBESHENSHMSANEFEMFR

SR B WA R Q355,Q390,Q235 2511 712
MRS HRI T KA B R E S, B iE TR
H] DL E BB AN o RS A BT R 7 43 R
Dos It 4t 2 ft # , I & £ 1 & 2
Modal_solve tower.bat 7£ 10s N SEIl — 4 05 & 1A
H Ansys F£7 (A H$TH Ansys S F4 i oH A 45
R AR

"e:\... \ansys\bin\winx64\ANSYS160.exe" -b -i
Modal ANSYS FEA APDL.Mac

Modal ANSYS FEA APDL.Mac 1 N 1 25
FPTHEAR R H 34 KK ANSY'S B APDL 2R
oo B R P AR A 2t ey U, APDL 2
FPAEUR Bn & 4:

/PREP7 R,2,64000000000
ANTYPE,MODAL N,1,0,0.000
MODOPT,SUBSP,100 N,2,0,2.750
ET,1, BEAM188 N,3,0,5.500
ET,2,MASS21 N.,4,0,8.000
ET,3,COMBIN14,,,1
MP,DENS,1,8007 N,35,0,88.400
MP,EX,1,206000000000 N,200, 0,91
MPNUXY,1,0.3 N,300, 0.6
R,1,0,0,0 N,301,,-0.6
N,302,,,0.6

N,400,-3.530,92.847 D,300,ALL
SECTYPE,1,.BEAM, CTUBE D,301,ALL
SECOFFSET,CENT D,302,ALL
SECDATA,2.206,2.250,60 FINISH
/SOLU
TYPE,1 SOLVE
MAT,1 FINISH

SECNUM,1 $E,1,2 1T AL BR AR B SR R
Write ResultList node
1A E B PR

Write frequency modal

4 APDL 2F&EUAEE
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W OBCIR B R  E BE BR B get_tower
datas_vortex 31t 290 174CHY, = E D fg &I L BT
FrETHE S T ERORIRIE . BRS8N T) .

BT VF AR IO s RARB4%
FERF B Bon T B 5

muui;)\il%ig{z*ﬁ,f/ﬁi_i_ﬁjz l%l i&mmmm
Private Function get tower datas_vortex()

Dim i,j,k As Integer

With fgl
Forj=2Tok+1
R N B %20 1 e A AR I o7 e S
.TextMatrix(j, 1) = Val(find_data(j + 2, 3))

.TextMatrix(j, 2) =Val(find_data(j + 2, 2))

If Val(. TextMatrix(j, 13)) > 0.025 Then

WEEBEBIER T

Else: .TextMatrix(j, 14)=1

If Val(Form10.Combol.ListIndex) >= 0 Then

Select Case Form10.Combol.ListIndex

CaseIs =0

Forj=2Tok+2

Next j

End Select
Else: End If

TextMatrix(j, 14) = 0.025/Val(. TextMatrix(j, 13))) ~0.2

.TextMatrix(k + 2, 5)= Form10.fg1.TextMatrix(2, 2)

Forj=2Tok+2
"EE RS IR — b
TextMatrix(j, 4) = Val(. TextMatrix(j, 3))
/ Val(.TextMatrix(k + 2, 3))
"R mixe(i)*2
TextMatrix(j, 6) = Val(.TextMatrix(j, 5))
* Val(.TextMatrix(j, 4)) * 2

Next
Forj=2Tok+1

AR R A A T B AR
If Val(Form10.Combol.ListIndex) >= 0 Then
Select Case Form10.Combol.ListIndex
CaseIs=0
Forj=2Tok+1

Else
End If
Next j
End Select
Else: End If
End With

End Function
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HhESHS: TVT734 SCRAFRIRIG: A XEHEG: 1001-9006 (2022) 04-0083-06
Full Process Innovation Practice From Design to Engineering Installation for
Hydro-electric Equipment Exported to Latin-America

XI Hong, LIU Xiaojiao
( Dongfang Electric Machinery Co.,Ltd., 618000, Deyang, Sichuan, China )

Abstract: Dongfang Electrical Machinery, as State-owned Company with leading development & manufacturing
technology of Hydro-electric equipment, according to mature quality system which has been established for decades,
keeps exploring market demand in installation quality control and management and keeps changing ideas, finally
achieved in forming its owned management mode of “installation quality is on me” , especially verified and succeeded in
batch installation in Latin-American market which is the first for domestic industry. This project is honored by the country’s
highest leadership.

Key words: hydro-electric equipment exportation to Latin-American; full process innovation practice;
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