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Review on Modeling Methods for Proton Exchange Membrane Fuel Cell

-1 . 2 1
LI Min', HU Xiaoyong™", ZHANG Yuan
(1. DEC Academy of Science and Technology Co., Ltd., 611731, Chengdu, China;
2. Dongfang Electric (Fujian) Innovation Institute Co., Ltd., 350108, Fuzhou, China)

Abstract: The efficient and accurate prediction with fuel cell modeling technology is critical to its commercialization for
transportation and power station applications. In this paper, the reaction mechanism and modeling methods of proton
exchange membrane fuel cells are reviewed. The multidimensional mechanism modeling methods and various data-driven
based methods are summarized. The potential applications of modeling methods on fuel cell performance optimization,
lifetime prediction and fault diagnosis are also prospective.

Key words: proton exchange membrane fuel cell; multi-dimensional mechanism modeling; data-driven modeling;

performance optimization; lifetime prediction
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The Preparation of Monodisperse Silver Powder Used on
the Front Side of TOPCon Solar Cell

YANG Jun, ZHU Jian", ZHANG Qian, QIU Qing qing, DING Rui

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

Abstract: TOPCon solar cells have become the dominant technology of photovoltaic cells because of their high cell
efficiency. As the electrode of TOPCon solar cells, silver powder on the front side directly affects the efficiency, so it is the
key basic material of the cell. The front side of TOPCon cells requires submicron-sized and monodisperse silver powder
with high consistency. Traditionally, monodisperse silver powder has been prepared in two steps: firstly, the silver crystal
seed has been prepared, then submicron-sized silver powder has been reduced, but the stability of seed batch production
is difficult to guarantee. In this paper, using the template method as a reference, a commercially stable emulsion product is
used as crystal seed to replace silver crystal seed produced by a complicated preparation process. At the same time, using
emulsion as a template, submicron-sized silver powder is reduced and grown at the interface of emulsion and solution to
improve the batch stability of submicron-sized silver powder products and simplify the step-by-step reduction process. In
this paper, the feasibility of preparing monodisperse silver powder by using emulsion product as crystal seed and the effect
of emulsion product as crystal seed on submicron-sized silver powder were investigated. The results show that the
commercial emulsion can be used as crystal seed to prepare highly dispersed and submicron-sized spherical silver
powder. As the emulsion product playing a similar role to silver crystal seed, the particle size of silver powder decreasing
with the increase of emulsion content shows that the submicron-sized particle size of silver powder can be adjusted by
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adjusting the emulsion content.
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Data Analysis of High and Medium Pressure Cylinder Assembly
Process for a Nuclear Power Turbine

ZHOU Zhaowei, CHEN Beibet, LI Jichao, WU Wenhua

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

Abstract: The article introduces the overall structure of the high and medium pressure cylinders of a nuclear power turbine,
tracks the entire assembly process of the high and medium pressure cylinders, and measures the data of key processes.
Through data comparison and analysis, the deformation law of high and medium pressure cylinders was identified, and the
effectiveness of rigid reinforcement measures for high and medium pressure cylinders was verified. This provides a certain
reference for subsequent cylinder design.

Key words: nuclear turbine; hip casing; rigid; measured data; comparative analysis
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Design Optimization of High Pressure Outer Cylinder of the GEN-IV
Nuclear Power Ultra-high Pressure Steam Turbine

LI Jichao, DENG Lingyu, ZHOU Zhaowet, ZHANG Yan

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

Abstract: With the progress and development of nuclear power technology, the GEN-IV nuclear power plant has gradually
begun to be commercialized, and its main steam parameters can reach the level of conventional thermal power ultra-high
pressure steam turbines, but the characteristics of the high-pressure outer cylinder are very different from those of thermal
power units and PWR nuclear power units. In this paper, the strength, rigidity and steam tightness of the outer cylinder of
the GEN-IV ultra-high pressure nuclear power turbine are analyzed and evaluated comprehensively by the finite element
method, and a variety of optimization measures are taken to make the cylinder performance meet the design requirements.

Key words: GEN-IV nuclear power; ultra-high pressure; high pressure outer cylinder; design optimization
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Daming Control of Flexible Tower Side-side for Wind Turbine
LAN Jie"?, LIN Shu'

(1. Dongfang Electric Wind Power Co. , Ltd. , 618000, Deyang, Sichuan, China;
2. Sichuan University, 610000, Chengdu, China)

Abstract: Taking the flexible tower of a large wind turbine as the research object, first analyze the tower structure dynamics
and aerodynamic model, and combine the system dynamics model to study the feasibility of torque control on the right and
left vibration damping control of the tower, through linearization the controllability rank criterion of the model is proved.
Based on the measured values of the left and right accelerations of the tower top, the left and right vibration speeds of the
tower top are obtained through the integration link to design a tower left and right damping controller. Finally, simulation and
field tests verify the effectiveness of the algorithm, which can reduce the vibration value of the tower on the left and right,
which is of great significance to ensure the safe operation of the wind turbine.

Key words: wind turbine; flexible tower; tower side-side vibration; damp controller
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Analysis of Shaft Deformation in Abnormal
Working Conditions of the PMSG

LI Zhengfei, YANG Chengtao

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

Abstract: As the core of a wind turbine, the motor is very important for long-term safety and stability. When a 2 MW
permanent magnet synchronous generator (PMSG) in an extreme weather of typhoon was coming, the brake failed, and
the brake disc could not be released, resulting in sharp wear of the brake disc. The brake disc was located in the motor
shafting. In order to determine whether the fault caused damage to the motor parts, the motor was removed from the shelf
and returned to the factory for dismantling, inspection and maintenance. This paper measured the actual size of the motor
parts after disassembly and used finite element analysis method to review the deformation of the shaft with differences in
measurement, analyzed the impact of the continuous operation of the motor on the shaft under the closing condition of the
brake, and found that the shaft of the motor was deformed, and the brake disc was seriously worn, making it impossible to
continue to use. It provides a reference value for determining the design parameters of PMSG and monitoring the operation
and maintenance of the wind farm.

Key words: PMSG; finite element method; brake anomaly; deformation analysis

UL R ) & LA B R RS B 0, sk WP A e il el 1 R G B K
HUHLRERS KRR 2 SR8 D TR, URMLBATI 1R LA 2 He e, H e % o LR R e i i
RN TR R UK R AR BT RAE N 13,3 %, KRG F5A T30 [ R o
KRS, — ELHUHL B P PR e 1 B, BRI I 2 SR Z 4 2 MW K
SEME KRB GRS A BB B g kXU & L, %K% — & FUBL Al o 30 R e

7% B H#A . 2024-08-09
EHE BT FIE K (1994—) 55,2016 4FE T B TS LR Bt il i A H A S b &oll, REAARBLZE D, TR, BT VT 407 B R M
ARITHRHUA R A, EE NI R LT 2 TAE,

28




FEU G Rk YT TR] , PR 3l 4 90 e 2R e 45 ol SR s il
B, 3 J A P ML i Bl s P A IR S T 1 828172 4
AN DI 5 O R KU e 0 N R P A
ShARZ I T RE LM U IR X L BIL B AR 5 A
IR, AR SO0 2% 65 B BILEEA T 3% M A6 A O Sz L AL
i 2R AR 3 AT BR ST A 7 YR AT LR AL
TS SN ST AT AR LR FE SR AIE, 5 % S T 00
T RUHLE AR i BRIB A AR O

B 1 KAh%BHNANEELL X

1 BHEHTE

1.1 REHLEHNE

2 MW 7K i B3R K T & HLBILR AN 1 e
T BRRR G S5 3, e S R LA T B
e U5 K HL e il 2 il &R SR — 1 U5 [
TR Pl R P B SRR A il e R T
Jie G I Bl 7R 4 Al ] MR 2 2 B T, il 5 2
K ZBCA o o T AOR R R %, R
BLERN G SR G0 T AL SALAR M, 61 2h 36 5 5%
AR T I TR ) B0 A R FH S AR R A HL AL
SEAH 2 s A 1T ST ), KRR A A A AL R
FeH B, B SR R AR 5 2E | R
TAE R AL R, 2 R K LA T ] B
B, 8 28 G006 1 Bl PN 3 0 ZE T M i ZE K TR
TG 2R G R R BE AR i R B A, R L
SR B
1.2 HEIEEN

2023 4F 10 H Bk, KA 374k T & Wit 5
1, KA R H A AR AR R BN % 5 WL ) Bh 2
TR, 550 s 34 1) ) 2y #8841 ) S0tk A F AL A A 1A
REIT  FUAILATY 7 A B E B, RS HILRE i v IR T
£ KU B ALK 2 & BRAL AL 3= 5l 1) 20 8 S 42 1 s i

BB R 2025525 |$39%V0l.395 156

DONGFANG ELECTRIC REVIEW

FEEE T SR A R TR o B AR A A, b ) B ER
FEEEIEA, NANIRE R A — B, B e B it
T KA DL il Y R A AR R A TR A 55 R il
A EHR , iz AT I HUAL PN E B S A O, O A
W Bz G LR 2R T k(e

2 EHEwEER

(1) LB PARARAS : [0 T 5 Xl AL IR 47 R
SR E T AL RE R A, R L sh ALk AT
PLRES IR SHOE R, TS50 AR S 22 55 15

(2) X 5 AL Z AR B PR A 2, ek A
HALE F e T T8 50 Ui A s AL &% 60 00 Al
RPN B0 A 2 S

(3) 52 WMl 7 5 2 T o T 0 B2 25 12 RUSHAE)
U RTINS, AT REAFAE A Sl sl i) RS 224k

(4) Z AR R E L il Rl 7k s B R
Y5 T AR HEA — B, Il R % He &%
BT NG W2 o P N 22 NC A A E
FEESTAILAR M ()7 Ao ) A8 T8 ™ 8 A8 P 4 AR
A ZEHLAEM H 0. 25~0. 68 mm , il AR R B {4 Sy 4k
E ,BIRRERIK 29 0. 16 mm ; 4 H BB AL
Blo HERRSTEMBER T R 1 PR .

®1 BWMRTEN

(abG
Rt
H#A  -0.28 -0.2 -0.12 -0.14 -0.21 -0.27 -0.203
D+  -0.06 +0.02 +0.09 +0.06 -0.01 -0.05 +0.008

1 2 3 4 5 6 ¥

0.48 +0.18 +0.25 +0.27 +0.25 +0.24 +0.21

=E H+
+0.16 +0.17 +0.17 +0.16 +0.16 +0.17 +0.165
0.01

(5) KA B Al ) 4 28 RS A 4 SR R R &
JEAS /N AR BE 33 mm (J504 40 mm) | A 4= BE AR
I I N B B2 2

(6) ZFAHRAE R KA 1% 6 r AL el i1 3K
SAPEASIE AN, R BT TE 5 W S 00, B X% &
R ASIE R T TR 7T

+0.233

3 HHTESHIHE

L HLHLG il >R FH R 52 95 Bk QT400 & 14 34 1t
INTSCRL il R Pl e il R P T, o 2

29




TR 2025325 | #3945 Vol 391568

DONGFANG ELECTRIC REVIEW

$90.6~0.8 mm, il S5 HHEARET, 54
SHENIE AL T 5E , 58 8 1 5 KUY ] A R 2
TR, SR ALY SR A VR
AR T, DR i Sl S 00 8 2 1 AT 5 2
PEASIE B BRAS THRAR A, 38 3 ik — 20 7. = A Y
o AT BR 7T 20 A D7 3 % e Rl 7 15 XU 18] 32 115
AT A BN A AL TS R
3.1 MHSH

AR 2R A S PRATRE, 72 AT BROCA Y h e %
AR R M, DR LB R AR L RS
B, IXBES R B WA BRI 73 B 25 2R 1
Mo PLALHN R AT AOR S BOLT 3 2.

R2 HWMRIBEMRSH

‘ W SR
N s

e MR HEE /Ay bR HRER
= MPa ke/m’

MPa MPa

7.1x107° 220 360
7.1x107° 220 360
7.85x107° 285 450

FERH QT400  1.69x10°  0.275
Bl QT400 1.69x10°  0.275
WhdE Q345D 2.10x10° 0.3

3.2 HEAFERRG

A BRICATHTAE S — B s R BB 5073 1
MU T2 A5 8 77 2 W H . A SCR A BRI
O3B X LML A S e 5 X3 mmr T 1 B P
ARSI AT T BV 20T, 88 T il 2 %
VAR A 38 47 X & FL ML A b v B 1) i A6 AR I A

fERIN
3.3 ARTHEBRIDFREHE
3.3.1 Bl

Je BB R TR A B 8 L mm DA 1 B
RO FERE L PEAR A5 FAALUN TR 26 3 B

x3 EETHBARA]

KEAF Fihk  ®EE SRR AR ) HerE

mm kg  kg/m’ MPa - N Nmm

3.3.2 BRTER

FRAE 2 MW 7k i B3R R ) & FL ML 2R i 2544,
WAL 2 B, B 4 = 4R B X A8 TG SC R AR kA T
TH B, B AN Ko MR R AL | IR A |
BB SE /N RSE AN 52 e B A AT BIR e 138 1 51 A
RGN A AT ER T4k 37 Bl R i LA B BILZ
SR H il Tl R S 2, Rl R A LA

30

FERIIEAT A6 K43, 2 B BR OG4BT T 7 %) I % A5
A, B R AR AR S8, A BRG] AR A 4
K 3 iR,

2 REHAHR=4EEE

3 HMRSHEBHEE
3.4 BRFH

AR 5 KOS 5 XU R A0 & H AL ARG il BT 52 1 52
PRt B 0 | SR ik 8 6 7 A 00 T ), 1A R
AT A A S5 o 0 455 USAT | B ) o
S RS IE B il 5 e L KA A R A Y 3
Fe )y NAE Bl AR A TR A 22 T R 3 0 1 £ 4R
FHERE L0 TR il B AR an & 4,
284 Bonded , 2184 Frictional ,

4 HHREMINZE



i BRICA Y r AR 3R S R 28 far 4 FH O 1), #E AR SC
H AR GL A B A AR R P 45 1 756 3l 5 4
B O S S GL AR TR R 20 BT AR bR 2 | [
I FIFEAR R 3 B AR A AR R 4 L Fe g Ak b
2B JE S SE AR E R s, I HLR BEBEHE i — i e
e, MALE MUY LB B R FH 1 8 29 38, S5
WA BB AR B L AL S R B A 1w F)
g g T BT A, Fe B B AL S R
BN L, iz & aE 5 s,

5 HMRFEHILE

3.5 HfTHME

3 DU ], R R XU o 722 A R 20 X6 IR T
BLRR G 7 A B2 ), 3265 FEUPLAE D A 2R 8 B T
ERPAARET AL AR, L HRPLEEE R 0~
2.6 r/min, ZEVRICE KUK I A XU 6 7 L AL
B ) XUy 8 ~ 30 m/s , AR IR FELATLAF S | 5 e IR |
54 R HIRIIR BT A 2007, B8 S o0 T
ZH, Horh Mx My Mz Fx [ Fy Fz 735 3R fE4e
DARRRR T 05 1 AN 1 Pk B AT B8
R 4 Fis.

x4 FIBHBAETREA

Mx My Mz Fx Fy Fz L R
Hifii kNm kNm  kNm kN kN kN -
T 960 -7500 -600 -260 45 -850 1.5
3.6 ITELER

i 2h i P JEE $8% 1 3 o R 45K BIL AR BE B 45 D A
RE A2 458 1 PO Al 38 T i, L2 ) 0 45 FEE 458 ) il B2
T AN AE T A7 7 ol B A A A A TR LR Y
AR TR 2 H TR 5 A A7 BRI A R A R ) 22
S, B TR R AR R 10 2R T 52 3 — o UL 2 A S R DU

BB R 2025525 |$39%V0l.395 156

DONGFANG ELECTRIC REVIEW

OYAR FRAEIRIE S, 3P0 B S 1 25 S 00 1 s i R
A7 S B B, DA T 5 1 o 2 48 0 5, AT
KT A BRI M 7 st e Hil sh & & T T
AR ZE AL R R o A EAT T IR AT, 4
KB, FEH St R, TR A 2 A Tk B A B
TR 290 600 °C., I il Sl S 48 i Al B, Ty
TR 255 T B T A 7R A, R A T e R R 3 v
B E R R 340 °C . Gl 6 iR,

Eo6 HRBENT

it FHA FR 0 1538 31 SR e 5 Sl 7 o) 20 88 P 5
TR R R oA A 7 R B AR SZ T )
R IR TT, e RN JIE R IR 2 140 MPa, 288 Y T
AT R T IR B8 FE 220 MPa, %4 5l 38 40 Sl & Y
IX 35 1 g O 8 2ok e Bl i/F N 7 200 MPa (M FHE
ERBORL. 1), % T 00 200 H 5 il 0 A PR 3 3
WITER (R 3, 7E 220 W il 7R A5 T o) e il 7y PR
il SO TR e T 00T AR, 75 30 57 fil i K
M EAS] T 3 mm , # F AR s AR T
T, WniE 8 iR,

7 HHWNNS T

31




TR 2025325 | #3945 Vol 391568

DONGFANG ELECTRIC REVIEW

8 HIMBRMEEZEETE

3.7 itE4it

TR e L BIL R A A A RS A A R X il 3R
AT = A SRR B A B 105, e BRAE i B P
THUE &AL LT .

(D) ZBHEVLERTER 2GRS T #Ls
17 4 /NI A B0 28 PR G R 42 8% b, X Bl
AR LA ST AR B 2 A TR T LA, XU W]
P AE BRI e Tl 1

(2) il sh &% 55 il Sh i, BEHE R 5 ) 3 2 7 A
K, il ] 2 B B[] b T In#HCR A, 5 B0k
BHR ARSI i A AL G R e 4
e o A e AR A R, 7= A T M R AR Y 5 5
R A1 L — 3

(3) ety 7S G A3 o B 1 ) TR e e
AL IR RIS, L2 PR I (B3 R 42 ) AR TP
B H A T EPEAR Y BRI S PR
AR 22, R 7 T 28 JE T H 5 i i e gttt 57 o

S T R 7 R L BIL A 7R | RE Bl 2 X B s P
AR RR A (E PR S T E ARE f # 15 A FL B il 2300
SRR YA AT S SR

4 4iE

ARG i Xk i B 4 S T AL A s AT T R
HUEAT P G A A ST AL R A7 A BR T 70 M7 6 B
KM TROEBREE AN R R A . el N R %
JRE 7™ A 8 vt R 5 IR SR 199 58 73 A 3 S
AERVEARIE A, 78 ESKALE BRI, B % &
B T BUAN, L7 I8 i 3 57 W 2R 48 A i e
YA ) AR A3, e PR R s = A i P il e
XML A, [RINHAE H H s 7 gedrad e B
TE T R BIZ AT M A, sl SO X RE 5
B WA 03 R M A A 1 KR T A W i SRR
FELATL AT FH B B0 e S ) 5l i 1 2 A1 3 T 4
THBPERAL

SE A

(1] FICH. AR AT A AL B 50 8% 1) L R R AE 20T [ D] TR B
Tl k2 ,2023

(2] #asil, WRe e, S8, 55, JE NS K B HLIR i 3 &R 42
M-SR BLHBER ,2018(6) :63-66

[3] Rt MR BALA il RS SR E AP (1], %
1 T, 2024,48(3) :48-51

(4] KA. U S BE R I M A RATS Ar [( D] R
TR2:,2016

[5] 2wz DS REDKS A BHLAM B REMEAHT[T]. AR
K9T.,2023,54(S1) :138-140

WM B f, Xkl LT B!

32




BB R 2025525 |$39%V0l.395 156

DONGFANG ELECTRIC REVIEW

BF PLM BimiPEEREMIETEMRHRK

okt

1. ZABSERARARFRBERAR, BiEb 611731; 2. BiEMESESEH M) EEAXKE, BEB 611731

TE AP FE IO, RRRT R RE BRI R e RARHAE T ey KR @t S ALY 48 ) i 42 IR Ae
ERAM  ABARBMAL ER BN SRR, AR LSO A REMHHES TELEAEAL TR, AFR KA VB
NET %4235 %, FF A — %R E 1638 R AF, 2% da AR el 4 B ER S THRBET TGRS, A3 H
R AR T E Ao TR R TAA 4RI AR IR R T E R TR A R M LR T S H ML,

KR . PLM; #REAMH, s, B FAR
FE £ S . TK222 SERARIZED . A XEHS:1001-9006(2025)02-0033-05

Development of Calculation Software for Boiler Pipe Insulation
Materials Based on PLM

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

Abstract: In the field of boiler pipeline design, insulation design is a critical link to ensure heat transfer control of pipe walls
and stability of steam parameters. Faced with diverse temperature and diameter specifications of boiler connecting pipes,
as well as the diversity of insulation material layers and quantities, accurate and efficient calculation of insulation material
quantity is crucial for enterprises. This study employs the VB. NET programming language to develop dedicated design
software. The software significantly improves the efficiency and quality of insulation design work through innovative
automated design. The proposed technical solutions and development strategies not only provide practical tools for boiler
pipeline insulation design but also offer reference value for similar developments.

Key words: PLM; insulation material; calculation software; software development
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Analysis of Steady-state Negative Sequence Capability
of 300 Mvar Air-cooled Condenser

XIAO Jian, ZHOU Guanghou, LI Chaoke, WANG Yong, YANG Yong, NIU Tong

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

Abstract: A three-dimensional electromagnetic field finite element calculation model with the transverse crescent groove as
the focus was established in this paper. The distribution of eddy current losses of the 300 Mvar air-cooled condenser under
different negative sequence state was analyzed. Due to the difficulty in setting boundary conditions for local three-
dimensional temperature field analysis, it is difficult to accurately simulate the maximum temperature value of the rotor. The
negative sequence capacity test of the 412 MVA air-cooled turbogenerator, which is identical in terms of structure and
cooling method to the 300 Mvar air-cooled condenser, was completed in the factory. Therefore, the steady-state negative
sequence capacity of the 300 Mvar air-cooled condenser was determined in this paper by means of finite element
comparative analysis of the negative sequence eddy current field and the 412 MVA air-cooled generator test.

Key words: condenser; negative sequence capacity; eddy current loss; finite element
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Research on Vibration Characteristics of Steam Turbine
Low Pressure Blade Based on Workbench

GOU Xiaoping, FAN Zhifei, CHENG Yeye, XIE Zhenjun

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

Abstract: The pre-stress modal analysis of low pressure 333 blade and 633 blade is carried out by the workbench. There are
two modes of analysis for each blade. One method considered the contact behavior between adjacent shroud. The other is
to calculate the resonance frequency by the shroud imprinting surface method. Both modes change the contact mode of
shroud and blade root respectively to simulate the real contact stiffness as much as possible. The resonant frequencies of
the blades under different calculation modes are obtained, and the resonant frequencies are compared with the
experimental results. The calculation method closest to the test results is found. It provides a reference for the vibration
design of subsequent blades.

Key words: vibration; finite element; blade; contact
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Analysis of Influence Factors of Natural Frequency
of the Radial-flow Impeller

LIU Jinbin, CHEN Beibei, LIANG Wenjie, ZHANG Yan, LIU Weipeng

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

Abstract: In this paper, based on a radial-flow impeller structure, the finite element numerical calculation model of the
impeller is established, and the accuracy of the calculation results is verified through experiments. The influence of the
impeller natural frequency is analyzed by blade thickness, disc thickness, and disc groove angle. The calculation results
show that the natural frequency of the impeller blade can be adjusted by changing the blade thickness. There is a linear
relationship between the disc thickness, the disc groove angle, and the first-order natural frequency of the impeller. But the
linear slope laws of different pitch diameters are different, which provides a method for frequency modulation of the impeller
disc vibration in the future. However, the linear slope laws of different nodal diameter numbers are different, which provides
a method for frequency modulation of the impeller disc vibration in the future. Comparing the vibration analysis results of the
independent impeller model and the impeller-rotor assembly model, it is shown that the analysis with rotor has an effect on
the natural frequency of the impeller disk vibration at low nodal diameter.

Key words: radial-flow Impeller; finite element; natural frequency; disk vibration

Pt 2 100 3257 | B0 TR A LA e e B
PR i B R 2 — R R R B RS L 4
AAEIBATRYCHE, TENLALIBITI B T A Y B

W DRI, AR5 T A A5 1) 532 Wi KL DA i
SPRBIC
48 B 4544 2 B0 32 ) AR sh ke v i 22N

O3 R OB 2 )R ) A R I Y 2
A B 7 P A 50 4R B B OIR O R IR T R
AR I A [ A AR AR B 2 7 A iR, K AR A

78 B #9.2024-09-23

RZ—, MRS Q45 5 3 S v Jr P AR 70 ik sl 41
o BEFEHE RS MR A5 K S BRI ) 2 R PR AT TR
ST, AR X L R AR B0 UE TR 4G 3R

EZE BN XE = (1993—) , 55,2019 FHOL T R B TR AU TR, B4, TR AR LG 4 ] 2055 0 I i ot

50




R FREERITH A T S TR R SRS T IR S
U R AR 2 R P 1 R o 5 2R AR 4R H
Fr B E RS BIR S T R BE A X i e I A T A R
AR AL, (H I RTA DG 48 S48 IR 3h R P Y F 5
BAOFEE,

ARSCE XS R H AR s i A A5 A, Tt
RIRBIFEPERT TS, 20 T AR M R R R
JEE HE IV 3 3 Xk it [ A7 01 3R A 82 i B )
IS ooy e 5 A 5 i R AR R B A R AT T
B ARSCRWT 5T 07 1 %0 4 J5 it 58 I sl i A e A3t T
U,

1 MHRERTEE R LWEIE

1.1 ARTER

ASCH AR A R O 18 H, HZs kg
B 1R, LA R B RS SLRE H e B 1M £
JEE 6 SABIETEXT R, 3 WAL 2 Bk - i [T A7 R

=
5 H[EJ o

B MLASH
AU R R S AT ABAQUS, MR 5Nt
EREEA AN TAERE S, EE ST Sy 5 R o R
S5, R ARG PR X AR AL A7 Ak, U0 — Ak A
Jid DX AR EA T WA A 43, A&l 2 BT, SR FH 9 I i
TRHTE, 5 R FH AR A ), 249 SR I A s T i )
ik,

B2 MEREXMNEEER
1.2 SRIIE
Ry UEAR I 2 58 4 S AR P T ) o A, X

BB R 2025525 |$39%V0l.395 156

DONGFANG ELECTRIC REVIEW

WS A PR AT TSI g b, >R o ok X%
RS BEAT IR | 0 A TR AR SR AR A 5 I I B 45 A i
L, AR R A R A [ A R aniE 3 B, KA
FROCZE RS SR MRS R AT R b, WA 1, — 8 4
RAFAE—5E G 2, (HAR B H AT, 106 T 743 [ A5 R
AR Z MR Z W 5 9% LN, RVTHE
AR,

B3 it

®1 EEGERARESERTITEEMN

REEEY WHM(Hz) I (Hz) BRZE(%)
—Ti R 1 863 1776 4.7
T 3 820 3723 2.5
=R 4 624 4 561 1.3
U E 5152 5 089 1.2
HR 5769 5750 0.3

2 HESERST

2.1 MREEBERSTXRR MR 0E

I FR A e A8 PR B 3, B ML /DN, P
F EES S o A ORAS, B4 5 kAR SRR, R R
PR Bl 4 B ot BRI 2 mm @R
PRENEZE  H G AN 3 442 Hz, M PR3 25 il
PRl PR OR A B AR5 s Dk R T A, 4t
R 5 AR IR B B AT R KU | Ay ik Ao kA R
ISR R DA FE 3B TF R A B, 2438 ot S
M 4 mm B, R AR — B [ A BRI F 4 737 Hz,
R ARE B, v R RS S 1 4 AT (R et
AR SRR A, P i o A A i R V5 B AR
A AT ) AT ELR A =

51




TR 2025325 | #3945 Vol 391568

DONGFANG ELECTRIC REVIEW

v Step: Step-2

% Mode 1: Valie = 4677536408 Freq = 3442.1  (cydes/time)
14 Magniude

U Deformation Scale Factor: +1.000¢+00

B4 MERMRRS

2.2 BEEERTIRESF TR

S FT LB A BERAR, HAR IR R, 2 PR,
it IRl e B IR Sh i e A 5 Jr Ok
- HE [ A RN AN K, Al AR T AR 58 45 )R 3 R
o HOFAE SRR A 0 HEAT IR, AR AE A B
PIRIPER T R, DA A SR S il i i 5l , 1€ 5 o8
AR AR IR B — B IR

o W (© Tt
5 RREEMRRERD
K 6 MR T2 o 5e B2 HOAN— By [ 47 45
LR, BT UL, 40 2R B & A AR kit i
A R & A AR (R AE AR A 42 T AR fE A
AR, ALJERE 1 mm fER—507, 1 kHz —
AR B AR SR R I, — AR TR R R B
1) — By 1A A% 43 TR AR 2 k= -0. 058 ,—0. 045
BEEMMEOCR, WA R R AIRS
(14— [ [ A5 431 % 40 0 W AR 2 k = 0. 025.,0. 15,
0.275 LM X R R EATRD VR L, FA
IR 2ok AR A B RURR

52

7000

6000 //)/K/X .

5000 i
& & e 2o — == =T
¥ 4000 eI R
ﬁ L {0 B AR
3000

2000 R

1000

3 4 5 6 7
REZEH/mm

Blo REEES—MEBHEZEXR

2.3 BEMERT AR RN

& 7 R AN [V 25 TR £ B 0 Fi— i [T A R 22
[ 2C 2R, BRI UL, 24 40 45 IR ff B /N, — 15 42
PR B B — B A A0 R AR AR K, R T R Bk sh i
— B A IR S e R R L k=0, 23 BRI
R, R TR0 R 2 S SO A0 5 5 M R G iy
Zll,

6 000

5000 /'/( e
—— =2
‘-/./././.

f/Hz

4000
=¥
=A%

[ 4745
w
o
8

2 000

"4

1000

10 8 6 4 2 0
R MM/ )

7T REMERES—MEEMEZEXR

2.4 M MBRER SR FEAREERIM
ROWHLE

Mg 55T 2 A1H Z MR EC R 720 -5
PRBFAEPERS | e 50 JL I A B AT 25 5147 —
TERZIN UL T RSN E . O T BIRTEAE o
ST AN e AR L ) b B K 1 X i AR B
ARSI, 6T BT 7 v SR AR A I A TR R Y
— B EA R WA 2, ATRUE S i e
I 2 RV 3 A 2 TR A TR ) - A1 3l (3] A 0 4 5
W AN (ELX e 4R 2l [ A 03 3 i O TR i 42
EIRSI AR PO N, S A Ag
FERARSIIN | 7575 R A 1 T 5 2R 0] - [ A A1 %
IR



BB R 2025525 |$39%V0l.395 156

DONGFANG ELECTRIC REVIEW

R2 MAIMERRR SH R FEERERBRES T

AR A S — B A 3R (Hz)

PrBhZEAL S TR

—WiE e =R LR

LAl R 2143 2057 2125 2128

iR 3l RN TSR S H 2131 2135 2134 2134
ZHmZE 12 78 9 6

LIAL it 1421 2 198 3 408 3947

LitgR el SR TSR S b 3055 3528 3735 4023
ZHmZE 1 634 1330 328 76

3 @iE (3) 384k XoF o Sy Pt A A 5 i A A 2k T

ARSORR I HEAS P 2R 4R 3 (1 R 0 A, o o
SRS IE T A FROCAE R i R, X EE T AN R
LIMISROT R AR R, AR IT

(1) AP A o JE2 38 o T LA 9 R JEL i A A
R AL SR AR

(2) Fe AE R T e TR £ A5 -8 — By ] A 4
RN TLMESC R, H0 A5 8 Bl 15 42 50 RO i
LA RS TES AL N e AL ) DO A RS T
AL K EO [R], X 4 i -5 5 25 4k 3 191 9t $i
I AAE

(k3% 49 )

FH 3% 4 AR AT A SR LAY ER S TS AR
A5 3 i Fe R R A AR A i i R 4 i s A
IR IR AR, AT, 6.7 WARIRIIR S
RIS M2 A -10~4 Hz Z [0, X—458 5 333
MR AR —FF 333 W 2 AR 4 fl i R 40 B
AR R I, X F 633 if R, et
R 42 ik 152 Ay 48 I 22 ik NI E b S I O e AR
Z A B 0 PR R R & 13,5 ~
32.2 Hz,

FHERE TR R AR AR i) 1153 5 B A
(R /INFISE AT 5%, T8 AN [R] 9 B T /N RIS
PR AR EAR KR e, XF T 633 IR, HIERIC T
AT E SRR 3 M R #RR 2 BRR A
1) T3 A 2 il v A Ay B T A5 380 14 45 SR A 42
TR e i A %2 ot B AA S R R L i 58 (E
4 Hz,

PRI AR B AT 45 2R, UL T 5% TR R A7 o B
XSS FE BEAR SR A S, B 5 T AR SR 3 o
Hr i e AR T g A0 B

SE k.

(1] ZEHasc. s =Cnt 48 5 W BROC IR B IR S BUE 5T [T ]. 7%
BHLFEA ,2016,58(2) :109-113

(2] RJE, DA AR BRI 56 8/ MRS & R SR SRR 43 AT
[J]. W% as TREAEBE 4, 2012,27( 1) :61-65

(3] ZEM, Mok, Zmile, 55, ml B BE AR 0 R SOHLI 4 B A7 AR
FSEIRALEE [ 0], P EHLA TR, 2022,33(2) ;243-251

5 45iE

(1) FIHA BRI 45 2] 1 333 it F1 633
M5 FE PR [R5 =R iR

(2) 43 R3] T W Rt R Bl R Al T
(AT B A 23R 5 3 S e 00 3R A 2 30 1 2 f otk
SEHE,

(3) B R T A R A 5 B T Y
KANFIE A O, HE 77 R 25 J& [l 422 ok ) 5 =Xt
SR R R R A

SE k.

(1] 5288, BRIEE SRLrme, 45, A7 e T i 40 i R B2 43 Bt K 3h i
FIMABEL J]. a3 ) %4, 2020,35(10) :2186-2194

(2] Jefe, 28, meny 45, fiias K SR el i e B 9 s e 4y
B R BEL )] AUBER B, 2021,43(4) :960-965

(3] PHEZDTRES KRR EFEARTN . £ %, Kigl
[M].dtat: HUA T H AREE, 1999

53




TR 2025325 | #3945 Vol 391568

DONGFANG ELECTRIC REVIEW

HacHllE : SIkRK LW KRS MO

KRFAMEIGE, BEP 610213

BE.MEARMHBBEERE , EANELEGEETRAREES THERXRENE S HT @I ARKXFR TR FTLESF
B, AR AR A AR A K BB R RS AR AR R D H RS, FAT A RAREGMNENL HF
WEA A, A B AT ARl i BATRN T8, Jede ROk Tk KR 64 5 IRk A R R AR R 12 LA B 9%
HF AR Aw 5G Ao R 3R RE Rk S S AW R R A & ae ) iE | B e b b ) 52 Rk ok AR SR

KERE . FRA I, AEER, BRAER; RELH
HE 5 3ES  F424;THI6 XEkFRIDAD A XEHS:1001-9006(2025) 02-0054-09

Intelligent Manufacturing; Leading the Direction of
Future Industrial Development

HUANG Ju

(Tianfu Yongxing laboritory, 610213, Chengdu, China)

Abstract: With the rapid development of global technology, traditional manufacturing is facing challenges such as resource
and environmental pressures and changes in market demand, leading to issues such as inefficiency and environmental
pollution. Intelligent manufacturing, as a key solution to these problems, integrates information and communication
technology with advanced manufacturing technology to digitalize, network, and smarten the manufacturing process. This
paper conducts an in-depth discussion on intelligent manufacturing, grasps the trends of future industrial development,
explores its practical pathways in various fields, studies its deep integration with emerging technologies such as 5G and

blockchain, promotes global collaborative manufacturing and green intelligent manufacturing, and provides a scientific basis

for national and corporate strategic decision-making.

Key words: intelligent manufacturing; key technologies; practical applications; development trends
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Research on Weld Bevel Dimension Detection of Boiler Tubes
Based on Line Laser Scanning

ZHUO Lei', MIAO Yuhongz, ZHOU Dongl, LING Le', SHENG Zhongxi1

(1. DEC Academy of Science and Technology Co. , Ltd. , 611731, Chengdu, China;
2. Dongfang Boiler Co. , Lid. , 643001, Zigong, Sichuan, China)

Abstract: In the manufacturing process of power plant boilers, the quality of small diameter pipe joint groove processing is
the decisive factor that determines the quality of joint welds. After the automation of small diameter pipe material
preparation, the consistency of groove processing quality fluctuates greatly due to the influence of tool change timeliness.
Based online laser scanning technology, this article develops an online pipe fitting groove size detection system, By using
SICK line laser scanner combined with precision slide rail to collect three-dimensional point cloud data of the groove, a
three-dimensional point cloud analysis was designed to achieve real-time online detection of the full size of the pipe groove
and trigger tool change prompts in real time, further ensuring the quality of continuous operation on the intelligent
production line.

Key words: power plant boiler; bevel; scanning; analysis
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Practice and Exploration of Coal Mill Foundation
Renovation in a Thermal Power Plant

1 . 1 . 2 .2 2
WANG Xue', XU Jian' , HUANG Zixuan®, ZHANG Miao~, HU Dehao
(1. Dongfang Electric Engineering & Consulting Co. , Ltd. , 610000, Chengdu, China;

2. Guoneng Jiujiang Power Generation Co. , Ltd. , 332000, Jiujiang Jiangxi, China

Abstract: This article, based on a specific project, delves into renovation methods for existing coal mill foundations.
Currently, in the renovation of domestic coal mill foundations, the traditional approach of completely demolishing and
reconstructing the equipment and the foundation as a whole is often adopted. However, this method is very difficult to
remove. It not only requires considering a series of complex measures, such as deep foundation pit support, dewatering
and drainage, but also has significant drawbacks, such as a long construction period and a huge amount of work. To
effectively address the above-mentioned issues, this article innovatively proposes two targeted renovation methods: the
anchor boltdrilling method and the local concrete replacement method. Both methods aim to maximize the utilization of the
original equipment foundation, focusing on local renovation and reinforcement. Through an in-depth comparative analysis of
these two new methods, their applicable scenarios and technical advantages are clarified. The research results of this paper
have important guiding significance and reference value for similar engineering renovation projects, contributing to
promoting the development of engineering practices in this field towards a direction of high efficiency, economy, and
environmental friendliness.

Key words: equipment foundation renovation; detection; anchor bolt drilling; local concrete replacement; coal-fired power

plant renovation
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Research on Energy Conservation of Workshop Lighting
in Cable Manufacturing Industry

CHENG Yabing
(Anhui Shangwei Cable Co. , Ltd. , 238300, Wuhu, Anhui, China)

Abstract: With the development of science and technology, energy conservation and environmental protection have become
important issues in today’s society. The workshop lighting is the main energy consumption of cable manufacturing.
Therefore, it is of great practical significance to carry out energy conservation improvement measures. This paper aims to
research the methods and effects of energy-saving renovation of workshop lighting in the cable manufacturing industry to

improve energy utilization efficiency, reduce production costs and provide a reference for the sustainable development of

the industry.

Key words: cable manufacturing industry; workshop lighting; energy conservation; energy efficiency
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Design of Integrated Architecture of Domestic Autonomous
Decentralized Control System and Cloud Platform

WEN Yunhao, ZHANG Yaping, MA Jingsong, LIU Wenbo

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

Abstract: With the development of automation, digitalization and technology, the electrical industry’s demand for station-
level operation and control is transforming from multi-person duty to unattended duty. In order to achieve unmanned
operation and monitoring at the field level, data collection, data demonstration, remote monitoring of equipment, and Al early
warning are necessary. To achieve the above functions, this paper proposes the integrated architecture of a domestic
autonomous decentralized control system (DCS) and cloud platform. The DCS system uploads the collected data to the
cloud platform. The cloud platform processes, stores and displays the received DCS system data and feeds back to the
DCS system for real-time regulation of the entire station. Under the integrated architecture of DCS system and cloud
platform, station level unattended, remote monitoring and equipment remote control can be realized.

Key words: DCS system; cloud platform
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Application of PLC in the Control and Protection
System of Turbine Compressor

HE Yangsen

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

Abstract: With the continuous development of modern industry, the integrated turbine compressor, as a new type of
equipment with energy-saving, efficient, and reliable characteristics, has shown broad application prospects. However, there
is no mature control mode for the design and implementation of the control and protection system of the integrated turbine
compressor. In order to achieve efficient, stable, and safe operation of the integrated turbine compressor, this article
conducts research on the design of its control and protection system. The article proposes the application of programmable
logic controller (PLC) in the system and elaborates on the specific application of PLC in system hardware and software
design. Research has shown that PLC can achieve real-time monitoring and process control optimization of the operating
status of the turbine compression integrated machine, ensuring reliable, flexible, and efficient operation of the system. This
study fully demonstrates the important role of PLC in the design and implementation of the control and protection system
for the integrated turbine compressor, providing important references for the further development and application of this
equipment.

Key words: turbine compression integrated machine; control system; protection system; solution
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Technology for Anti Override Trip Protection of UPS
ZHOU Ensi', JIA Chunna®

(1. Shanghai Lanmo Industrial Automation Technology Center, 201319, Shanghai, China;
2. Huadian Aero Turbine Service Co. , Ltd. , 201108, Shanghai, China)

Abstract: A UPS tripping event caused by a mismatch between the protection settings of the main circuit breaker and the
branch circuit breaker led to a thinking about the UPS short-circuit protection mode. Although time delay adjustment can
alleviate skipping tripping to a certain extent, it is difficult for traditional protection mechanisms to fully ensure the stability of
the system in the environment of high short-circuit current. Combined with case analysis and theoretical demonstration, the
reasons for skipping trips under different tripping time settings are discussed in detail. In order to enhance the dynamic
response ability and safety of the system, a technical scheme of anti-short-circuit skipping trip based on an adaptive quick-
break protection module was proposed.

Key words: UPS; override trip; quick-break protection; fault isolation
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