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Random Vibration Life Analysis of A Fuel Cell Power
System Support Structure

LUO Renchao', ZHANG Hao', PU Shouwu’, ZHANG Tinghua', LIU Yanping',
WANG Liang', CHENG Youxing'

(1. Dongfang Fuel Cell Technology Co. , Ltd. ,611731, Chengdu, China;
2. Dongfang Turbine Co. , Ltd. , 618000, Deyang, Sichuan, China)

Abstract: In recent years, fuel cell attracts people’ s attention with its zero emission. The vehicle fuel cell power system
support structure is fixed together with the vehicle frame. The system support structure carries the static and dynamic loads
of the entire fuel cell, so its structural performance determines the stability of the fuel cell system under on-board
conditions. This paper uses Workbench to analyze the random vibration of a fuel cell system support structure. The analysis
shows that the fuel cell system can pass the durability random vibration test. The system support structure meets the
vehicle durability requirements which damage assessment is based on with Gaussian distribution and miner ‘s linear
cumulative damage law.

Key words: carbon neutrality; fuel cell power system; random vibration; PSD; Miner; damage
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Analysis of Network Security Elements of Energy Equipment

YUAN Xiaoshu'*, WU Tong®, LIU Yang®, GUAN Xiaohong’
(1. DEC Academy of Science and Technology Co. , Ltd. , 611731, Chengdu, China;
2. National Energy Administration Information Center, 100824, Beijing, China;
3. Xi'an Jiaotong University, 710049, Xi'an, China)

Abstract: The intensification of cyberspace security confrontation gradually extends network security attacks from
information domain to physical domain, network attacks from information systems to control systems and finally to energy
equipment. The security elements of information system and control system are relatively clear, while the network security
research of energy equipment is still relatively lacking. This paper analyzes the network security elements of energy
equipment with the goal of ensuring the availability of energy equipment, and discusses the differences and relationships

between energy equipment security and information system security and control system security.

Key words: energy equipment; cyber-physical systems; confidentiality; integrity; availability; network security
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Modeling of Steam Turbine Control and Protection
System Based on Time Automata

. . 1 . 2 4 2 . 1
MA Haiying', LI Yitong', YUAN Xiaoshu ", SANG Zi"", HE Lidong
(1. Nanjing University of Science and Technology, 210094, Nanjing, China;

2. Academia Sinica of Dongfang Electric, 611731, Chengdu, China)

Abstract: In recent years, the safety threat of steam turbine control and protection system attracts extensive attention from
academia and industry. Different from the previous attacks on communication protocols, the attacker gradually shifts the
target to the controller itself. In order to deal with this new threat, scholars begin to study how to establish an effective
model of the controller to describe and analyze the impact of this attack on the system operation, and then design timely
and effective defense strategy. On the basis of summarizing the relevant research, this paper proposes a formal method
based on time automata to model the turbine protection system. At the same time, UPPAAL software is used to simulate
and verify the established model. The results show that the proposed model can describe the working process of steam
turbine control and protection system well, and lay a foundation for subsequent safety research.

Key words: steam turbine control and protection system; time automata; UPPAAL
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Study on the Aging Characteristics of the Main Insulation Composite
Caterial of the Large Generator Stator Bar under Multiple Working Conditions

PEI Jingke, LI Yuanjie, HU Bo, ZHANG Yue, LIANG Zhiming, LIU Hongyi
(DEC Academy of Science and Technology Co. , Ltd. , 611731, Chengdu, China)

Abstract: Aiming at the thermal/oxygen aging of the main insulation composite material of generator stator bar, artificial
accelerated simulated aging experiments under high temperature and high temperature/oxygen environment were carried
out respectively. Studies show that oxygen accelerates the aging degradation reaction of the free radical reaction
mechanism caused by high temperature during the aging process, generates a large number of free radicals during the
aging process, and accelerates the destruction of the molecular network structure. The participation of oxygen accelerates
the rapid decrease of free radical content and aggravates the aging degree of materials. As the aging progresses, the
interaction force between different phase structures decreases, resulting in a large number of fragmented structures on the
surface. This study provides the basic data of material evolution for the life assessment of large generator insulation system
and promotes the improvement of the accuracy of the assessment.

Key words: main insulation; epoxy composite; aging
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Preparation and Properties of Hydrophobic Graphene/Cu-Ni Alloy
with High Heat Transfer Coefficient

ZHANG Zhongwei, YANG Dashuai, HE Ping

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

Abstract: Surface treatment technology for steam droplet condensation on the surface of industrial grade copper alloy is an
urgent technology in the field of efficient condensation heat transfer. In this paper, Plasma-Enhanced Chemical Vapor
Deposition (PECVD) technology is used to deposit graphene on the surface of industrial-grade copper alloy materials with
methane as carbon source and hydrogen as reducing gas. The surface of copper alloy with graphene shows hydrophobic
characteristics, and the transformation of steam condensation from filmwise condensation to dropwise condensation on its
surface is realized. The results show that the steam condensation heat transfer performance of copper alloy tube deposited
with graphene is greatly improved. By adjusting deposition temperature, plasma power and gas flow rate, the number of
graphene layers and defects can be controlled. The results showed that single and multilayer graphene are deposited on
the surface of copper alloy. The less graphene defects, the more hydrophobic the copper alloy surface will be, and the
contact angle of water up to 128°. The heat transfer coefficient of steam condensation on the outer surface of copper alloy
tube can be increased by 110%, and the total heat transfer coefficient can be increased up to 26%, indicating that graphene
has a good application prospect in heat transfer fields.

Key words: enhanced condensing heat transfer; graphene film; hydrophobic
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Research and Analysis on Assembly Dynamic Characteristics of
Permanent Magnet Direct Drive Wind Turbine

WANG Shijian, HE Qiyuan, DUAN Zhigiang, WANG Mingkun, ZHOU Junpeng

( Dongfang Electrical Machinery Ltd. , 618000, Deyang, Sichuan, China)

Abstract: This paper describes the use of Ansys Workbench finite element software to build a permanent magnet direct-
drive generator assembly model, using electromagnetic coupling to calculate the natural frequency of the generator
assembly, that is, considering the uniform magnetic pull of the rotor permanent magnet and stator core, And the influence of
eccentric magnetic pull due to deformation of the machining, assembly, rotor bracket and stator bracket itself. The accuracy

of the method is verified by comparing the calculated results with the measured results of the modal test.

Key words: finite element method; electromagnetic coupling; dynamic characteristics; modal test
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Application of VPN in Centralized Monitoring of WTGs
LI Shengru', WANG Mingjun’

(1. Dongfang Electric Automatic Control Engineering Co. , Lid. , 618000, Deyang, Sichuan, China;

2. Jiuquan Vocational Technical College, 735000, Jiuquan, Gansu, China)

Abstract: It is essential for off-site monitoring of WTGs to enhance remote management of wind farms, to reduce WTG
operation and maintenance costs, to check and eliminate potential safety hazards. A remote monitoring center can not only
achieve cost-saving purposes through a virtual private network (VPN), but also meet the requirements of the State
Electricity Regulatory Commission’ s "Safety Protection Regulations for Secondary Power Systems”. This paper analyzes

and discusses the remote monitoring and safety of WTGs through VPN.

Key words: virtual private network (VPN); remote monitoring; WTG; network security; SCADA
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Development of CANopen Communication Function for
Wind Power Converter Control System

WU Xiaotian, BIAN Xiaoguang, PU Xiaomin, ZHOU Honglin
(DEC Academy of Science and Technology Co. , Ltd. , 611731, Chengdu, China)

HE Shengpeng,

Abstract: The intelligence of wind power system is an important trend, so the development of an independent, flexible and
open converter communication system becomes an important task. CANopen communication has the advantages of simple
hardware structure, strong anti-interference ability, and high real-time performance, so it is widely used in the field of
industrial control. This paper developed CANopen communication function based on the CAN( Controller Area Network)
module of TMS320F28377D, so that it could be used in wind power control systems with PLC ( Programmable Logic
Controller) as the main controller. Finally, the reliability and accuracy of the developed communication function were verified
through experiments.

Key words: CANopen; converter; PLC; CAN
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Research on Development of Welding Automation
of Power Generation Equipment

DONG Na', CHEN Yi', ZHANG Yuan', WANG Dayong’,
WANG Linsen’, FENG Tao', ZHONG Lei*, JIN Bao*

(1. DEC Academy of Science and Technology Co. , Lid. , 611731, Chengdu, China;
2. Dongfang Turbine Co. , Ltd. , 618000, Deyang, Sichuan, China;
3. Dongfang Boiler Group Co. , Ltd. , 611731, Chengdu, China;
4. Dongfang Electric Machinery Co. , Ltd. , 618000, Deyang, Sichuan, China)

Abstract: The manufacturing of power generation equipment is one of the pillar industries of China‘’s machinery industry,
and the welding is very important in the manufacturing of power generation equipments. Due to the characteristics of large
volume, complex operating environment and high stability requirements of power generation equipment, the welding
manufacturing of power generation equipment has many difficulties. Under the strategy of digital transformation and green/
low-carbon transformation, Dongfang Electric Group has made continuous exploration and breakthrough in the direction of
welding automation, and achieved a series of achievements and experiences. This paper analyzes the cases of power
generation equipment manufacturing of Dongfang Electric Group, and recommends suggestions on the development of
welding automation of power generation equipment industry.

Key words: generation equipment; welding; automation; digitization
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Boiler Industry Import Large-calibre Pipe Procurement
Dilemma and Countermeasures

LUO Lingli

( Dongfang Boiler Group Co. , Ltd. , 611731, Chengdu, China)

Abstract: This paper analyzes the procurement status and difficulties of imported large-diameter pipes ( SA-335P92 and

other materials), puts forward countermeasures, achieves good results, saves procurement cost and ensures delivery

cycle.

Key words: imported large-diameter pipes; procurement difficulties; measures; results
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Brief Introduction of Dongfang Ultra High Temperature
Subcritical Blast Furnace Gas Fired Boiler

ZHENG Gang"”,
YIN Chaogiang"*, LIU Yugang"

RAN Shenming"?, ZENG Jie"?, YANG Zhangning">, PAN Shaocheng"’,
>, MO Chunhong"’®

, XU Yangyang"?>, YI Zezhong"?, LIU Yi"?

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

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

Abstract: This article introduces the design scheme of ultra-high-temperature subcritical (17.5 MPa/571/569 C) gas fired

boiler developed by Dongfang Boiler Group Co.,

Ltd. and its design features are introduced and summarized. The

development and design of the gas fired boiler can meet the needs of the development of the gas fired boiler with larger

capacity and higher parameters, and improve the unit efficiency and power plant economy.

Key words: ultra-high-temperature subcritical; gas fired boiler; furnace type selection; Low-NOx combustion technology
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Method of Using Lapped Jiont Profile Disk Milling Cutter to
Decrease Deformation and Vibration of Thin Wall Part

. 12
WANG Yingming
(1. Southwest Jiaotong University, 610031, Chengdu, China;
2. Dongfang Electrical Machinery Co., Ltd, 618000, Deyang, Sichuan, China)

Abstract: Thin wall part is easy to deforming when it is milled, because of its low strength. What is more, As its low
stiffness, thin wall part is more likely to vibrate. This will decrease machined surface roughness. This paper presents that
using indexable disk milling cutter, further subdivision of finish milling, one time to complete the ordinary finish miling and
wiper finish milling, exploring the optimal cutting parameters can decrease cutting force and vibration of thin wall part,
improve processing quality and efficiency. Furthermore, a processing example is utilized to demonstrated the validity of
those method.

Key words: thin wall part; milling; processing deformation; processing vibration
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Analysis on the Requirements of Thermal Stress
Ratcheting of ASME Code

LI Ting
( Dongfang ( Guangzhou) Heavy Machinery Co., Ltd., 511455, Guangzhou, China)

Abstract: This paper discusses the requirements of thermal stresses ratcheting of ASME Code, compares the differences

between the mechanism of shakedown and of thermal stresses ratcheting, and clarifies the condition under which thermal

stresses ratcheting should be analyzed, which provides references for engineering design.

Key words: shakedown; thermal stress ratchet; design by analysis; pressure vessel

LRG3 T S8 T RRE BB X 45 1 TR 2 g
(AT, DA 22 8 P BRI O S Al 1 A 7 235 40 58 B 0 AT A
% A G5 A8 114 22 1 W FIR AT AR hy 45 44 7K 3 RE )
PR, BERE S PR IR 25 M 75 2 2 R B T R, B IX
$RT AFEAE — 7 it B SR A T 5 A6 AH [R] 0 7 2k ) 22
KN, AT AREARAT BHEFE, SE LS5 1 i R i ik, it
S ] R R T A T 2 A 0 B BT RN
BTG INSEE Y ASME BLYET KR A EN134451 71
¥ [ 1) CODAP 5 1 5R Fl T 4¢ 2 31 oAy 2 i L PR
) RS

ASME #i75 XII-1300 %} F-42 5 ¥ ( Shakedown ) 1)
FE SR - TR LR 48 A 108 B0 I RS R0 2% 1k, 44
T2 S Uk Ja 5 1 I I 2 S s v Y, HL
BEA W PEAR SRR AR I o AR I E S, SR A M
TEE I A8 PR, AN 2t BB 3K 0 o 22
SEPESTHTHR B, X T B B 7 ARAS, PR UE S PR
W ks HEA 2021 -01 -08

FMEN oy <20 T i B = ) R AR Ry — K
AN 08 J1 38 AR KT 38,5 . ASME B L
0 TEEINT-2100 — 10 s 4 B T 42818 1 1
FRAA, Ho— U —yns I BRAE 38,5 R IF R4 K
TN R O3 A 1 SR H At TR ) 2 4 b v A
EN13445 - 3 (2014 ) 252 C7.7 F1 CODAP -
2000 Bfs C10. 1. A2 Hp I BLAE , 45T 2 — Ui —
YR I P 5K, D) #R I 7 3 1 52 5K AT L A o
{H ASME #EXI-3400 (a) B A B3R, — U Jim R B
J Y5 [F) Bl F 3, FR R AN AR ) AV
SRS T4 A I R — O R g
SRAG LT & 15 T AT FON 7 RS 73 B, AN TR) i s
HIERAFAE 22 575 ASME FLYEAS F 46 A [l 353 1 3%
RS ) 45 BT N D13 R YA

AT s ) 75 A 5 A8 22 5 1 S BN ) TR AL
PLHEAT 3T, HE T 28 5 P e L g e A HL 3L

PEB BT . 2052 (1983 - ), J,2007 4R EY FHE AR RAHUR TR Be bRl 22 5 TRl it S g DRI . BUAE AT <)) FERIAL

A IR FIPOR T EE NS L i & BTt & T

59




B BRI 2021.1225| #35% Vol 354514088

DONGFANG ELECTRIC REVIEW

2e5% , st N R T o i BT e 2%
1 EHNFSRENREEST

TE RS 25 8 50 1 A BE G — i Ak i 5 2 o
TRPRE R R A DA G e BT Bl B 2
X VR Z AR AL T RS o 3R X Ty ]
(SN DR A IR, DA T 7 28 P DXFE B A s 44
1 AR IR RN A ST oy R BOE
PR b PR HEVE A RS , WARSE LY F) o, 19
PNANGIL R et R e e I o [

(a) (b)
1 E - BEERRORS - HEXR

(o, <o, <20,

MEER S — UM, i E 1 (a) fros, SR X
Hh oy - AR S R OAB 6754k, LN F7 — A%
LA O0AB’ . HIZRW, 76 B s R I T, 1
XN STHT BC T [, HFA7T T OA, WE R,
IAVEXAETE R T ARAR R4 T E(e, —&,) , I AR
b B OC o #5785 20 U I b 484 /A
A5 U 34T CB L BC 278 4k, AN 23 s BB iy 2 14
I TERT IR S T DR RMEAT Oy, 250 2 B
LEARAS

(2)20, <0,

SERR SR — UM ZR R, Q& 1 (b) FrR, S XY
N ) = AR G Z 4% OAB 784k, 2k T BC 26T
R 78 C R A R R4 S M 255 D S, fEZ )G
HINE 2 Bt Fe v, 1 ) ¥ 9F DEBCD [l £ 484k, [
S B Ao e IR s 4 e R, oK 5 | AR R R B M 9
BCIR VRIS B IR, S5 A 2R 2 e

A WAL 2 e PR S5 o) <200 X T
e ) AR — YO R I g 5
KT 38,0

60

2 RMNREREVNEDNT

IR E PRI M R AR T A AR BEAE AN
A A PR R AL T ARCER 2 i 7 1 2%
A AR T S DX RS 24 SR S DX B ) AT £
PET REIF R AR R 4. AHBIETE o) <207, 51F
&, HeIR 2 5 — [ 5 N s ) 2, e PN A I A
I ol B ] e R BB A2 R LG e 3l A SR AE T
A P A BE R A AR i R, IR A A A
FErPIBPE X N B R 0 Z )R AN 2 e A B 1) T
A, M B T R AR o IXRRAE S S 52 480 il ml fig
H L 4 A R T Ok 22 E W g RIVEA R ) R A

P 5 18 B0 AT BSR4 18 e 2
(a) FR  ABUE = AR ELAT W [ 7€ 72— kS, Sh 1T P AT
AR T 25 D P ) AT B9 172, 2% AT PR RE AT [R) H O 3
RESRIBVEAS R FEERRAL T i A St P

T NN E = A28 AR E, ARAT 1 AIAT
2 FIRASN I — 2B P72 BEXTAT 1 3357 Jn A
FF2 R, BT 1 AT 2 Z AR 22 50 T1, ) iy
FHIZAK AL Tif A E RGN 1 A BEZN
BN TT, B 32 0 & SRR i RS AR 4y
ShE e HIT =ATEEARAE R, AT 1 A A/ 5
AECAT 2 A ARSI 5 (EAT 2 © 220 Al , AN REFI R 52
ZH AT, AT 1 AP ICHRE ASS2 2400, A Y
AT 2 PR RO IS TE , DL 2(b) .

AT 1V EIPRA 2 JFOR A9 TO I, BoRE A 2R
Wi BNAT | E 2 JE AR, A RERIETE Z 1M,
A RE™ A= — 2 BB AR TE , BURSAT 1 RIAT 2 AR
R EAE, ILE 2(c) .

A2 A A2

A2 A A2 A2 A A2
1 2 1
1 2 1 1 2 1
TO TO TO
Tl TO T1 TO TO TO

v »

‘P *P

@ ) ©
B2 =R
UneAe S S At BE AR AL S R AR AT 1 AT 2 85



AN AR I A IR ASTE , RIS A T BB ROV

1T I 77 3 e e AT N s B A ot AR TR
ARV 3 228 b = AP e P 3V TR B D R
T X R 7 SRS S8 1) A A 2 R T o ELHLEE
AR SR = AP R AR ] 1) o Miller B4R A1 =4T
HRETRAR ] F) J TLAHE 3 ) A R P s A B 3 22
W AAVERTT , B—RER T 5136 A A 1) 28 1 1oy A A
U AN AL ) L AR, S ASME MU 2R 1 i 1T 32 4t
THEIER T . Bree fé HURE [ ] 14k (UK A
i 137 77 14 B EY , JE— 2 PO T B R AR
PLER, FF 57 1 4 1Y Bree [, 78 TR L3272
W

3 ZEMMMN ALK EVIEHN LR

LRENE T M R 7 R 23 M AT 2 A TR
FEA AR BAR SRR AR S PR TR R A4
TR B IR AT — i 1 IV AL SR K RE T RN A7 E Y
0L, B3 oA BAT — 5 I PRSTIE

LRI M MR g A oy i 8 % 08 T e &
TR O, T L 0 280 A v AR /R Hs T 7 i
JRyERHEAJE IR , 7R B 10 A Fe e A B A I e
TE 5 o A AN T Hh s A7 4 e A 1 1
NJEIRAR S I 2 — R B BRI . N I as AT
Ao R T ) A T SR AT A S AR AR B 2, E T AR
_ERAZBUR B N AR SRV I AL T i AT DAl A BR il
DL S OBAE BRR I R A

AR T DREE MBI H AT 2B o > 207, 1Y
ZAE AU U, 45 1 T A T 22 R 1Y AR AR IR AN 2
LR AN B BARAS SOV S0 25 1, BRIV s ) 2
T M E SR R AR SR A — U R ) P E K
Ay BT BN T 0T o

SERE UM A T — & N ) 3, 2 e
S HT AR JTBRAS 0 AT AR5 I T R A MBI L
AR A S AT AN S R A L R E T
PO IS R B 5 22 7 P 53 BT 5 FE ) S FE 2544 T
IV 3 Sk T ) de 0L ) S T g A e
RIS o0 AT, FARL TS 53 2% BE R R AE S R
IS 3 ki b IR e R0 T 3 5 B ) A e

T BRI 2021.1225| $35%Vol. 355 51401

DONGFANG ELECTRIC REVIEW

JE R AN o (EL 3 AN 2 1B T ) A e S PR A
PR TN 5 |22 25 7w mT BEAFAE B N I 1 )
USSR, AR I B RN 25 4 S R AR AT 40 BT
BN ST RS ) PN L 5 ) R WA R T REA

4 HiE

ARTCE T 4544 22 58 P S AN D e e A= /Y
PLBE, HORE T 25 A8 22 RE P o0 M B B 7B 20 A i
PRI A S DO, FZEBIT

(1) BRI o, <20, FMEMTE
JI5E A BE e e AR A1 0, AN I8 T B e i
T P L 25 e B AR JEE IR P19 2 o

(2) SR AL B0 2 5E 1 ZR A AN IR EE A AN
P PIRAE SN (9 FE 0 25 1F , BRIV s 3 25 e 244 il 12
— Y R AP R, s AT R RS2 T 52
8 R 2R, DAY o T R R ) SR 23 o

(3) BV P S5 2 5 W B RN ) e PR 205K
B B8 T T 7 i S5 P 5 AL I 23 o 3 2o
e P AT REATAE 14 PN L 7 573 )52 ) A R 17 FH B
BEE BT OLHEAT 23 HT , 0 BEIRE XS ) 46 N L )
SR TR Al o

S 3k

[1]ASME Boiler and Pressure Vessel Code Section I Appendices, The
American Society of Mechanical Engineers[ S]. New York,2019

[2]EN13445 Unfired Pressure Vessel [ S].2014

[3]CODAP Code for construction of unfired Pressure Vessel [ S].2000

(417G, B2 0 B 1 A 5 3 BE BT T M. Jbat: i fE
AL, 1979

[STTRRS. 0 et/ F 0 7= A LB A SR 2 R [0 ] fe Dk
it,1984(2) .1 -7

[6]Miller D R. Thermal Stress Ratchet Mechanism in Pressure Vessels
[ J]. Transactions of the ASME, Series D,1959,81(2) :190 - 196

(7] TIAR X ASME VIl -2 3¢ T £ Jy ke ST ™ MUE 1 1
FIRE—IR R 30Ok ASME VIl - 2(2013 R) $A0i 3 4S5 Or
BBITRIMREE) [T]. (L Lk 58 ,2018,55(1) :1 -9

[8]Bree J. Elastic-plastic Behavior of Thin Tubes Subjected to Internal

Pressure and Intermittent High Heat Fluxes with Application to Fast-
nuclear-reactor Fuel elements[ J]. The Journal of Strain Analysis for

Engineering Design,1967,2(3) :226 —238

61




T BRI 2021.12.25| $35%Vol.355 51401

DONGFANG ELECTRIC REVIEW

EFLEES

—HHIRT I

AE AR

FARSERAFRARIARAT, M 2 618000

BE.XSTHMETRAZEBRAARAT HHHEARB L BT F AN QR PER S 3k KA L b L 5638 5 IR M43
RBFSHHR AT HREFIREMOGL T FEERIE SRR, MEHATZHA FRTE T 5 Fe
DRGFMAIE FRART R BEAT FE R EEAT HACRE0.9) BATF RE LT R BT X323 & a6y 3t
FiFe A R AR = Yok AR TRIU R AT K AL B 64 E A B BT AL R B ALE F &b e it RS AR
RAET MR IE, B O E R E T — BB LT FERBRID G,

KB T EABRRAY; TTEERA LS ; SRS ARTTH

RE 4% E . TM153 SCERFRIRAD : A SCEEHRE :1001-9006 (2021 ) 04-0062-04

3D FEM Analysis about Stator Winding Force

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

Abstract: The mathematical model to calculate the electromagnetic forces acting on winding end of generator by 3D
transient magnetic field FEM is established. Taking a generator as an example, 3D full model of the end region of generator
is built. After finite element subdivision and boundary condition processing, the paper completes the calculation of the
electromagnetic force on winding end at no load operation, rated load operation, leading phase operation(depth 0.9). The
calculated results of electromagnetic force acting on stator winding end are obtained. The results can not only verify the
correctness of the 3D transient magnetic field FEM method for generator magnetic calculation, but also provide the
theoretical basis for the generator design and vibration research of stator winding and propose some measures for
preventing winding vibration.

Key words: electromagnetic field of stator winding end; electromagnetic force of stator winding end; 3D transient

FEM calculation
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Overview of the Innovation-driven Development of Dongfang Electric
in the 13th Five-Year Plan

YU Xiaobo, YIN Guojun

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

Abstract: This paper briefly reviews the main achievements of the innovation-driven development of Dongfang Electric
Machinery Co., Ltd (DFEM) “13th Five-Year Plan”, after the “13th Five-Year Plan” period of innovation drive, the
comprehensive technical strength of DFEM reached the leading domestic and international advanced level. DFEM won
the “13th Five-Year Plan” development of Dongfang Electric Corporation(DEC) outstanding contribution to scientific and
technological innovation award. The prospect of the innovation driving of the “14th Five-Year Plan” of DFEM is
forecasted.

Key words: innovation; drive; review
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Research and Analysis of Steam Turbine Crisis Trip Device
Based on High Frequency Solenoid Valve Control
LI Qing, LIU Jiong, SHAO Yi, LI Liang

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

Abstract: In this paper, a new type of high frequency solenoid valve structure and the working principle, to establish the
simulation model of solenoid valve, by means of the mechanical parts of the electromagnetic loop, and the coupling
between the hydraulic system simulation, the solenoid valve static and dynamic simulation results more accurate, and the
applications of the high frequency solenoid valve to a steam turbine crisis trip device, completed by simulation software
based on steam turbine critical of the high-frequency solenoid valve control block device simulation model is established,
through the simulation of various working conditions is critical in the interrupt turbine working state, It is further verified that
the critical block device of steam turbine based on high frequency solenoid directional valve has high dynamic
characteristics.

Key words: high frequency solenoid valve; coupling simulation; crisis trip device
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Advantages of Evaporative Cooling Technology
in Large Generator-motor and Its Simulated Test

LIU Chuankun, ZHOU Guanghou, ZHANG Haibo, JIANG Bo

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

Abstract: Stator coils of large turbo-generators are water-cooled. Traditional hollow strand is made of copper with low loss,
but the inner wall of hollow strand is scaled and corroded. It is easy to cause strand blockage or even water cut-off and
stator temperature is too high to cause major accidents. To solve this problem, hollow strand of stainless steel can be used
to avoid strand blockage. Hollow strand of stainless steel has the advantages of high voltage withstand grade of main
insulation, high mechanical strength and good aging resistance. The stator winding is analyzed by using different strand
sizes, arrangement and cross-sectional area of upper and lower layers as well as hollow strand made of stainless steel and
copper by finite element method. The purpose of replacing copper hollow strand with stainless steel is achieved by
optimizing design.

Key words: hollow strand; large turbine generator; optimal design
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Project Management in Foreign Subcontracting Project
WANG Zhijian

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

Abstract: This article is based on the excitation system subcontracting project between DFEM and company A, in which,
theory and management tools of project management in PMBOK and supply chain management are introduced in the

execution of foreign subcontracting project to make sure the scope, schedule, quality of the product and service of the sub-

contract project could fully satisfy the need of the main contract project.

Key words: project management; subcontracting; PMBOK; vendor management
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Development Status and Prospect of Small Modular Reactors

LUO Xiaogiu, LIU Weidong, WANG Fang
( Dongfang Boiler Group Co., Ltd., 611731, Chengdu, China)

Abstract: Taking the current situation and future development prospect of small modular reactor technology as the research
object, through the analysis of the characteristics of small modular reactor and the description and analysis of the current
situation and future market prospect of global small modular reactor technology, this paper points out the inevitable trend of

nuclear power development-small modular reactor and its significance for the development of nuclear power in China and

even in the world.

Key words: small modular reactor; technological development; market prospect
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