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The Research of the Preparation Characteristics of
Coal Water Slurry with Organic Waste Liquid

XU Yinglu, YANG Chun, CHEN Hui, LIU Siwei

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

Abstract: The preparation characteristics of coal water slurry (CWS) of five kinds of organic waste liquid are studied, and the
pulping performance of each waste liquid with and without dispersant is compared with that of clean water. The results show
that: the five kinds of organic waste liquid involved in this paper, in the condition of adding 0. 3% dispersant, the optimal
concentration of coal water slurry is 2% ~4% higher than that of clean water. In the absence of dispersant, these waste liquid
are also prepared to qualified coal water slurry which meets the gasification requirements. The apparent viscosity of the coal
water slurry increases with the increase of the concentration, and the increase trend of coal water slurry which is prepared
with the concentrated waste liquid of butyl acrylate and fixed bed concentrated waste liquidis is more steep.

Key words: organic waste liquid; coal water slurry
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Design and Debugging of Edge Computing Algorithm for
5G Industrial Terminal Applied to Smart Wind Power

BIAN Xiaoguang, PU Xiaomin, ZHOU Honglin, LI Yong, WU Xiaotian, HE Shengpeng

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

Abstract: 5G industrial terminal provides network, computing and storage services near the user’s equipment, not only to
realize local processing and reduce the flow impact on the network and data center, but also to provide a low latency and
high stability application running environment, which is conducive to the extension of computing framework between
terminal and data center with the best match of scenario requirements, computing distribution and cost. As wind power
plants are often located in remote areas, presently the optical fiber ring network cost is high, low reliability and small
bandwidth, which is difficult to meet the needs of smart wind power. Using 5G industrial terminal to collect the data of wind
power main control PLC can realize the real-time monitoring of mechanical equipment, electrical equipment, control
equipment, etc. The edge computing algorithm can also be used to predict the health and decline of unit components
nearby the equipment.

Key words: 5G communication; industrial terminal; edge computing; smart wind power
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Suppression of Turn Off Overvoltage of IGBT
in Back to Back Power Module

JIANG Lin, PU Xiaomin, BIAN Xiaoguang, WU Xiaotian, HE Shengpeng, LIU Fuling
(DEC Academy of Science and Technology Co., Ltd., 611731, Chengdu, China)

Abstract: Turn off overvoltage of IGBT is always an important topic in converter designation. In this paper, the causes of
turn off overvoltage of IGBT and suppression methods of absorption circuit are analyzed. Some effective measures to
suppress turn-off overvoltage of IGBT are adopted and verified by double pulse test in a back-to-back converter system.

The results show that the turn off overvoltage of IGBT is effectively suppressed by adding absorption capacitor in the

system, which can meet the requirements of safe operation of the back-to-back converter.

Key words: IGBT; driver; switching characteristics; active clamp; double-pulse; overvoltage
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CFD Analysis for Effects of Multi-nozzle Distribution on Flow Measurement
REN Yi, LI Qiong, MO Kun

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

Abstract: The nozzle flow meter is an accurate and convenient device for flow measurement in the laboratory. In this paper,
several simulation models of plenum is built with multi-nozzle based on GB/T1236-2017. By contrasting calculated flow and
imported flow, the measurement bias is relatively small for different distribution of nozzles. The big nozzles aren’ t suitable

for installation near the pressure tapping positions and the measurement is more accurate with less difference of the range

in nozzle throat size.

Key words: multi-nozzle; flow measurement; plenum; CFD simulation
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Heat Balance Modeling and Experiment on the Cold Start of
Proton Exchange Membrane Fuel Cell (PEMFC) Engine

.1,2 1,2 -1
CAO Lei””, LIU Yu~~, TANG Hefei
(1. Dongfang Electric( Chengdu) Hydrogen Fuel Cell Techonolgy Copany, Ltd, 611731, Chengdu, China;
2. Sichuan Key Laboratory of Long-life Fuel Cells, 611731, Chengdu, China)

Abstract: The cold start characteristics of Proton exchange membrane fuel cell (PEMFC) engine is one of the key
indicators that constrains the wide application of the PEMFC engine. With different fuel cell stack, balance of plant (BOP)
parts and control strategy, the performance of PEMFC engine varies. The heat management system is designed and the
control strategy is made, thus the heat balance model for engine’ s cold start processis established to estimate the needed
heat of cold start. And the estimated heat is compared with the actual heat tested from experiment to verify the accuracy of
the model, therefore to provide the basis of precise prediction of the cold start process.

Key words: cold start; heat balance; modeling
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Development and Application of Automatic Control System for
Hydrostatictest of Boiler Header Products

WANG Yu', MIAO Yuhong', SHENG Zhongxi’, YANG Qi'

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

Abstract: In order to realize the automation of the hydraulic process and reduce the safety hazards of the operators, as well
as to improve the quality and supervision of the company, Dongfang Boiler jointly developed a fully automatic hydraulic
control system based on automatic control. First, build a hydraulic operating room, where the operator is separated from the
operating site, reducing the potential safety hazards of the hydraulic process. Secondly, the entire system pressure process
is automatically controlled, and the system automatically monitors on-site work. Finally, build a remote video monitoring

platform to facilitate remote monitoring and disposal, thereby improving product quality and efficiency.

Key words: hydrostatictest; automatic control; quality improvement; safety promotion
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Improvement of Surface Quality of Boiler Short Tube Elbows and
Optimization Design of Side Boosting Tube Bending Equipment

JIANG Zhihai, YANG Jun, ZHANG Jun
( Dongfang Boiler Group Co. , Lid. , 643001, Zigong, Sichuan, China)

Abstract: With the development of boilers with larger capacity and higher parameters, the structure of heating surface is
more compact, which requires better quality of elbows. The deployed side boosting tube bending equipment solves the
problems in elbow ovality and tube wall thickness reduction, but such defects as scratch and indentation occurring on the
surfaces of elbows during their bending process remain unchanged. In this paper, the causes of scratch and indentation are
analyzed from tube bending principle and bending process, and the elbow surface quality problems are solved by optimizing
the design of the chute balance adjustment device and the short tube supporting device.

Key words: side boosting tube bending equipment; boiler short tube; chute balance adjustment device; short tube

supporting device
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Discussion on NC Machining Technology of Large Complex Surface
Based on Reverse Engineering Technology

YUAN Shaobin, WU Jiaku

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

Abstract: This paper discusses how to solve the problem of low machining efficiency in NC machining of large complex

surfaces due to uneven blank allowance, puts forward a technical scheme of NC machining of large complex surfaces

based on reverse engineering technology, and expounds its key technologies.

Key words: reverse engineering; NC machining; complex surfaces
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Current Situation and Analysis of Natural Gas Power Generation in China
ZHANG Yafei, XU Wu, LI Jianhua

( Dongfang Electric Corporation Ltd. , 611731, Chengdu, China)

Abstract: Gas-fired power is more and more popular because of its high efficiency, environmental protection and flexibility.
With the further development of China’s electric power reform and the promotion of environmental protection policies, gas-
fired power will have a broader application market. This paper analyzes the present situation, advantages and existing
problems of domestic of gas-fired power, some suggestions are given to promote the natural gas power generation industry.

Key words: gas-fired power; localization; policy; suggestions
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Application of F Class Combined Cycle Drainage-condensation-backtype
Heating Unit

DUAN Huiqing, CHEN Jun, YANG Jun
( Dongfang Electric Co., Lid. , 611731, Chengdu, China)

Abstract: This paper introduces the configuration of F-class gas-steam combined cycle drainage-condensation-backtype
heating unit, and analyzes the heating characteristics and anti-risk capability of drainage-condensation-backtype heating
unit when the heating demand changes and the power generation demand changes. Through the analysis of technical
applicability and economic efficiency, it is concluded that the adaptability and unknown risk resistance ability of the
extraction condensing back unit are very effective when the demand of heating load and generating load changes, which
can provide a reference for the scheme selection of the combined thermal power plant.

Key words: F class combined cycle; heating characteristics; anti-risk capability; economic analysis
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Summary of Turbine Radial Bearings

MA Jun, YANG Ling, QI Naibin,

GAO Zhanyu, HE Jiangnan, CAO Han, CHEN Dan

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

Abstract: This paper introduces the type and structure and working principle of steam tubine radial bearings, and gives a

brief description of its design principle.

Key words: radial bearings; structure; principle
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Research on Bolt Tightening Automation System of
Wind Turbine Pitch Bearing

o1 .o 2 .- 1 .1
YUAN Yujie', RONG Bixian”, LIU Guiling', CHENG Wei
(1. Dongfang Electric Wind Power Co. , Ltd. , 618000, Deyang, Sichuan, China;

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

Abstract: The size of pitch bearing is gradually increasing with the increase of wind turbine power level, meanwhile, the
installation operation and quality control for pitch bearing is correspondingly increasing; the maintenance will be more and
more difficult and challenging for the pitch bearing which is installed on the offshore wind turbine, because the offshore wind
turbine will operate at very harsh and complex environments. At present, The installation and fastening for the pitch bearing
bolts mainly depend on manual operation in domestic, but there are many uncontrollable factors in manual tightening, which
makes it difficult to achieve precise control. In this paper, a scheme of tightening pitch bearing bolts automatically using
robot system is proposed to achieve the purpose of precise control and improve the installation quality of the pitch bearing.

Key words: pitch bearing; bolt tightening; robot; automated system; quality control
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Key Technology and Experimental Research on
Flexible Tower Development

ZHENG Beichao', WANG Rui*, ZHANG Dan*’

(1. Dongfang Electric Wind Power Co. , Ltd. , 618000, Deyang, Sichuan, China;
2. Sichuan Engineering Technical College, 618000, Deyang, Sichuan, China; 3. Sichuan University, 610065, Chengdu, China)

Abstract: Flexible tower development is of great significance for improving the power generation of wind turbine in low wind
speed regions. Starting from the difference between traditional rigid tower and the flexible tower, these problems that the
tower vortex-induced vibration, tower resonance and tower top swing were urgently proposed during the development of the
flexible tower, which would be respectively solved by these methods of analyzing and suppressing the vortex - induced
vibration of the tower, effectively avoiding the tower resonance by setting the speed isolation region, and reducing the tower
vibration amplitude and load by using the tower tube plus resistance. The 120 m flexible tower of 2 MW-127 wind turbine
was tested and verified in Zhangbei test wind farm, and the results show that the flexible tower developed in this paper can
operate normally and stably.

Key words: flexible tower; vortex-induced vibration; resonance crossing; tower tube plus resistance
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An Assessment Method of Light Shadow Influence on Wind Turbine
SHEN Fei, ZENG Yiming, NING Kun, FU Bin, MA Jilong

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

Abstract: With the rapid development of distributed wind power, how to evaluate the influence of light shadow which
produced by wind turbine is significant. In this paper, a new assessment method of light shadow influence is proposed.
While realizing the intelligent perception of solar light, the wind turbine can accurately control the light shadow range

according to its geographical location and yaw angle, so as to minimize the light shadow pollution.

Key words: wind turbine; light shadow; yaw; position
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Research on Simulation of Beam Trajectory of Heliostat

WANG Juanjuan, XI Zhengwen, LI Xiaolin, LI Ping, LUO Yinheng, SUN Dengke
( Dongfang Boiler Group Co. , Ltd. , 611731, Chengdu, China)

Abstract: Scheduling technology of heliostats, coupling technology of solar field and receiver are the core technology of
solar tower power plant. In this paper, the beam trajectory of heliostat during its operation between stow position and
standby position is simulated, which is in different positions in the solar field. It provides a theoretical basis for the safe start

and stop scheduling of heliostat.

Key words: solar thermal power generation; heliostat; beam trajectory
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Systems of Diesel Engine and Photovoltaic Hybrid Power Plant

LIU Zexin
( Dongfang Electric Engineering & Consulting Co. , Ltd. , 611731, Chengdu, China)

Abstract: Take one project located in an Africa country as an example, based on the local special resource, population and
investment. A diesel engine + photovoltaic power hybrid power plant is propose to make full use of the local petroleum and
solar energy resources. lts main systems and typical arrangement are indicate in this document. Which is of great

significance to solve the power problem in small area like settlements and towns in Africa.

Key words: diesel engine power plant; photovoltaic power plant; hybrid power plant; distributed energy
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Summary and Improvement of Typical Quality Problems of Air Shrouds

LIU Conghui, LI Zhanzhou

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

Abstract: This article summarizes some typical quality problems encountered in the process of turbine air shrouds, analyzes

and researches the cause of such quality problems, and puts forward the solutions and measures to avoid such quality

problems recurring, and it plays a good guiding role on the fabrication, acceptance and using of the air shrouds.

Key words: turbine; shrouds; rubber; pressure
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Reconstruction of Gezhouba Pressure Tank Under the Influence of
Civil Construction

JIA Xiaoping, LU Bo, CHEN Zhiyong, WANG Zhili

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

Abstract: Aiming at the problem that the transformation of pressure tank of Gezhouba power plant can not be carried out

under the influence of civil construction, the solution of series-parallel pressure tank is put forward, the reconstruction

scheme is reviewed by theoretical calculation, and the transformation scheme is verified by test.

Key words: pressure tank; pressure oil/air tank; pressure air tank; pressur; oil level; volume

BN IUKRIAR A T AR 2 6 0 AR VE ik
R 35— AN R, AR VT = e /K R X 4 1 o 82 4
Gre B LREEEENL 21 &, 40 A RILH A L
o HPRITH B 14 & 125 MW (/K458 & L
U], MAEPLA RN 1 750 MW, VT H B2 4 170
MW F15 & 125 MW 97K 48 & LA, 2 HLAS 0
965 MW , 7£ - fit22 80 AT A HL .

1 #iig

KFEHILYH 2 28 GE i e e A B A A AL L=
SUBRHEE 22 N, 4 5 ML He e el — 1 [l
A~ 20 m® H I3/ ARE A 20 m R
2R, FE 3 SR S R 1 AR R R 25 AR 40 m 11
Fe Ay Jm R i T LA SO , 7 49 Ik A,
TEREEHUZHIE T —A> 10 m® [ R <UHE, 41 A 78
— L ERT 50 m* . S4B A B E —
B IR SORE , T UL, A8 16 m’,

55 H #7.2021-03-29

TEREBC G, SR I S BAR , K T2 B T
LRI PP RIES I, il e B 20 ] PRy 7R
G B 3 T B O 2.4 my T g Il RE A AhAR O
2.5 m, @ 4.95 m, R 18 t, AT A%
REE D) RS 22 (F 2) o TRy
JE TR R, HET e 2 A, (H2 88 +
FEACPERR, IH B & AR ER S B i s i i VR
LAY WO MERT, FE IR AL 24T, — BGHkfRR

Bl EmEIGREE EH2 ENARNGRER
2 MBRAR

2oyt 22 RS L 56 IR A BOR T7 R THE

PEETE N FUMF (1972 - ) 55,1995 AEEY T4 L T RAF R AR % 3l Bl ll, 2 2 0, B s AR, I MK AL ML R 2

TR BT TAE

73




TR 2021525 |H35% Vol 35813810

DONGFANG ELECTRIC REVIEW

Joi B T E N E R IR/ ER I RE R R
WIELE

K JEOR I = A~ BRI B e T E B T 1K Y
Jie 3t/ HRE , ()55 7 A4 s g = A BT, 4
FE i/ SRR FRECR 15 m?, £ 5K 1 i iy 10
m® [ ) SR HTS — A~ 10 m® [ ) SR, B
R HESATAREE N 50 m® o J5UE ) R 5
PRI DLIE] 3, Bt o A T s PR P DL IR 4

Ba

N

JE 73
3 BEEHERIEREE

e

JE A7l
B4 BERMENEREREE

2.1 FRAIAITHE

G I PR IR T HE AR AR 50 m® RAE B T
VR AREF 4 MPa A, DA R ATLZEL X i Y
BRI T — AR AURE, A R
/R 2 BURT DURH 020, 98 05 AR 4l BE 37 19 1
SRR AT R RER BT, TR RERY
AR 2 m, AT U - A 4 5 12 k2 1]
B DR AT A T T 2 E RE A IR 2R 1 R T8 Y
eIz B A2 i pke FRTAEAE F XL, DAPRAIE
PRI 7 SR A St A i S

TS 3 i/ e A e g URE Y 07 A% 2 e —
A5 w3 HE, TR N — A ke
PR PR 0 9IS 0 A S 3, S AR A1 T8 A il 2 i A
A R A T B 2 A — i 5 AEVK A8 )2, IR
(¥ 10 m® FJJRESS B —A> 10 m” FJ<CHE,
IS B0 DU A 1) 2 R 2 iR I AR A — kS . A
AR R4 == e A B R N il 2 A T
F M ARAE AR YA T 7 il URE A, T Y 2
JE 3, Al DAPRIE R A8 47— € i dih 4, 72 75 21t

T~E S

o~
it

74

I, BT LATE A B9 2 KA T i 9 3, LA
PE RGN IE R 1877 o
2.2 FREREE)E

BT RS UYL T AR, AT
JLJ7 THI F) ) A

(1) s 1k e 22 AT R R G, HA T
/B TR 420 T O B — B T I, 23 s )
RESZ B FH A D i BT RO T T RE R A A

(2) d1 TP T/ SUREF I AT, T 1R 7
FRIE | 3l A — S P R, DR A Il
PR TRE A e i DR AR A0 A AN [ T A — 3, 2
e S0 A A A )R 8 A R TR PN A — R Y T
B2 28, R EF SR RS D0 T, WSR2 0K,
A Al BE 2 T R R G

(3) WA~ s Jp AR K AR ML , 8 s i/ = e
SR 30 m, 7 1 T/ 17 981 g i i, <
PRAE B AT R 2 2 3 T = P 1) S5 s T
TR T BRI, 52 06 F /= B4 it e, DS ORGF5
R UM BT AR R FROE AR B/ TS R A

(4) Vol A 1 5% T 845 2 5 R AR AL i, 2
SRS A A R ZERA KT 0.2 s, FERLHE YN [H]
N USRS A B ) T R R BB, T B 2 1 A%
TIEFAN NI TA] AN IEAR o

(5) JRUs 7 8 AR R, A 1 7 e ) 2 il s ek
TR R AL T2 AT T TGk M, A A —
142 AU, i 7 S T B — TR AL

(6) FrHE B AR MR B/ ING s BT R
TR

(7) Sy PRUE T8 B 25 (9 1E 5 s A7, Hs 7 6 Pl
AT — WAL PR 7R IR H AR N, B R
T3 A5 WO 0 38 1 7 i s 4 2 R 4 il A
TP L 7 {1/ = 1) 9857 it P 305 ) 28 A T
SIS ONIE X DI S Y o

3 ERIHESERHAR

BEXS LA _EOB T S5 ik o [, AT PR A
PR PSR s R ATL A Pl P BT, T AT K
PLHARG S TR HOE , P PP i A9 s gl U
[RJ IR A2 AN SRR TR L IS T 20K
3.1 WASH
3011 BABRASK

H1 T PR 3 AR ATLZEL 2 501 D PR 8 ) I



}ﬁﬁ"?ﬁ“f‘f'iﬁ\ 2021.6.25

DONGFANG ELECTRIC REVIEW

#35%\Vol.354 513817

HZE AT ARG, B RSEASE B,
1 MANENSRERSHER
i “ il e
1 ST BAR/mm 600 600
2 T4 ) 25 FEFF HAR/mm 150 150
3 S 1A TR/ mm 990 990
4 S R BUA 4 4
5 -z ) 45 AR/ mm 2 850(J5 2 750) 2 800( JFi 2 750)
6 IR S 3G FEAT AR/ mm 850 850
7 S 7 48472/ mm 375( JEL 8F ~21F Jy 385) 388.6( JE 3F ~7F 24 365,8F ~21F 4 385)
8 T E R/ MPa 4.2 4.2
9 HUE i/ MPa 4.0 4.0
10 HE T R/ MPa 3.6 3.6
11 T 5 I 1/ MPa 2.9(JFk2.8) 2.9(JFH2.8)
12 B R4 & 1/ MPa 2.7(JEH2.6) 2.7(EHR2.6)

3.1.2 R A mEEAS K 3.2 EAimENRAE

IR T ) ISR % 2, 321 PSR ) il A6 SR ) AT AL 8 e A
2 WBEMENRES R w3t

T H Ml B
JEJ b BT Y m’ 50
FEJIAUHE L ORAEBUE G, Bslipnid) 8LV, m’ 10
JES A2 RV, m? 10
S/ SE 1 BV, m’ 15
JEJ i/ <2 ARV, m’ 15
W I TR i SRR d m 2
HGE J5 1R )RR R m 2.1
WGE 5 1 HE 7l SREE S AR V) m 1.1257
WU T R i ASRE A TR Ok 2L . 50
R Ry
TH R B Lemin~' 1500
IEH TAEME E R (5iE i E) P, MPa 4.0
TR FRR P MPa 4.2
TEH LAEME FBR Py i MPa 3.7
FHURME Py MPa 3.0
HARIRAEME Py MPa 2.9
SR BTV, L 1 084
AR, Ads L2

N — L 2178

St R e g A SRR NEZ L 3255
Vy=Vi+ V) AN — L 3262
S FEICHE IR BRI HILE ] 4y, s 26
e 3 He PR S SO 1] 1, s 65
S T R TR £, s 13
S T R A ML ] ¢, 5 16.5
FIFE H OIS ] s 16.5
HHOM IR SRR HL ] 2, s 16.5
bR SR O :Z—k‘ %k‘ sl 167
HEYIMFRGE K - 1.3

ol 3= 25K 7 35 B I R 3.0 MPa
B, I REAE R A T W A5 20 A i, P e T i ik
WALE N 100 mm , AR I A5 115345 R (B % I 1Y
WOALAE , AR T 530 25 i o I (R A5 5 2, ELAR 2
RILFE3,
3.2.2 it

HRAEER 3 BIEE R, 15 R LU 458

(1) MR B AR 2.9 MPa B,
AN 73/ AHE L T R A R R < 1. 321w’ B
BHECHEMAE , Bi LU ARG

(2) e, IEH MR R 3.7 MPa & i fikd5AE
JE /7 2.9 MPa JIrRER S (104 - (5.258 —1.321) x
2=7.874 m’ ;KT 3 5PN HARLS 2 501
TIBRASFAZ FN R :1.084 x3 +2.178 x2 =7.068 m’ , [A
WS J5 1 77 G 2 R 2 GB/T9652. 1 — 2007
ORI R GRS BEK

(3) Y& J7 3R B FE K e 3. 0 MPa i), H4~
JE /< HE LT R A A A N 1. 911 m’, S
T MR 1,084 m’ MK SRS, A
TH/ASCHE T A R D 1. 911 - 1..084/2 =
1.369 m’ , BEMS BT R A, B 1k K UEA R 5
W tE ol T, 2% 8 i A i/ AOREA T, Sk
KMUJG , B He I3/ =0 B AR AR i i 1. 911
~1.084 =0.827 m’, tLAEWLIHE R4 , B 1L
Rt ARG

75




TR 2021525 |H35% Vol 35813810

DONGFANG ELECTRIC REVIEW

®3 ENmENENESRAEN R

5 &7 i H A BH
PRFERAT (AT EEO Ry mm 100
FFE AR
b B = 3
1 HYARIE Py =3.0 MPa Vo, =VD+%xd2x(h0+h|) m 1.911
SERER V=V -2V, m’ 46.179
PARRE I AR Vop =(V=Vy)72 m? 6.379
"(Prxlou)xvﬁ1 , o3
2 WEMIE P, =4.0 MPa TURER Ve = T a0e ) " '
FRFEAT (TR
4x (Vo =Vp) m 1523
BARER AR Vs =(V=Vy3)/2 m’ 1.321
K K
AR SRRV, = (Prx10+1) xVy, m3 47.358
3 Py =2.9 MPa AR (P x10 +1)
4x (Vo - Vy)
WAL LT EE) by Rl — (:dz 2=~ hy m -88
AR Voy = (V=Vu)/2 m? 7.049
K -
(10Tx10+1)xV§l s
e e _ 3 35.903
4 WHE R P, =4.2 MPa BBV = (P x10+1) "
e sl i 4x (Vo =V,
BB (R RO by :%—ho m 1736
FAGEIM AR Vos =(V=Vyu)72 m? 5.258
K(Pvl‘><10+1)><l/§l s 484
5 IEPI%L";EEE‘FBE POmin =3.7 MPa L:Cﬁiﬁfﬂ V\5 = (Pm‘i‘i" <10 + 1) m 39.48
4x (Vos -V,
SR (R SEHO) by = X(xidz) by n 1166
T
iﬂi&{mﬁﬁﬂ V()g = Vo] - Vd/2 m3 1.369
/{Mk'/’_‘ﬁi*/[{ VA{) =V _2V()6 m3 47.263
e e s ey ]y o 4x (Vog = V)
X . . BERA RPITHEEO hg =———————-h -73
6 WHARIERL SiE e A arpr RGO B = G mm
SRR ARE S
(Pyx10+1) xVy MPa 2.908
Paia = (——— = 1)/10
A6
3.3 M/RERDBEEHE FHAM A BV A B 5 R A ], X A BEO 2k &

3.3.1 TOLHLW SR I R B 40 2% FRy 8 B 7 40 2k b AR B
PR 22 [ D DAL, 5 M 000 o 2R 5 jﬁr"é%‘%% H T3/ = ﬁgﬁﬁ%ﬁﬁ‘ﬁﬁ P s 3 3/ 22 8] 18]

B2y 6 m, i@ TR HE BOMEE AT Sk, Bk
‘iﬁ?’l‘%f‘ﬂﬁi‘mﬁi%ﬁf%m?ﬁ EAREE By R
PRS0 ok EB AR Sk Ak, RS Al L)
S R S, TATMBOE 1%l AR K

FHWIAS FE 7 9/ S K- A B A R ALZ % I‘Eﬂ,
%RWAEJJ%EE?EEEK?AMFE‘J??W

J 33/ AR T A0 TO0 5 SR P 0 7 13 Ejﬁﬁfﬁ
WA, TR R4 25 A4S, 25 A%l A8 W 0% 4%

BNy AE . R ORE G A R i/ A= r i e v

PRFE—3, B 1k R 46 2 S A B SRS RUE R 4L

T A RENER

3.3.2  JR b/ A HERIN @
YA He 7/ ASCHE T B AL 3l B 3 B RE 1A Y

W Ao 22 5 0 FEBE PR 22 S WS e 7T/ A= RE G 11 3

76

DN, Fll DN HEAT3155

2 B A5 00 R AN — B, B AR RN
ZEWMA 3L, B R AT e ARV i, KR 7E 3 it
LTI ARG 7 28 340 F AR, DA A R iy
JE I8 ST RE = AR A ZE A TR



3.3.3 LAEMAMEITH

%ﬁmﬁﬁ%ﬁxﬁm=w§iﬁ%mﬁ%
TRBL )R8, 2 VB Re ARG 2

F A RERLRE B RGBS X, B3 000 < Re < 10° B,

A=0.3164 Re "%,

() BREL &

}ﬁﬁ"?-ﬁ'f‘f;ﬁ\ 2021.6.25

DONGFANG ELECTRIC REVIEW

#35%\Vol.354 513817

LR

4 WP

v W TR e

& KT
RIS A 2 R IR 4.

F4 BREEMBEKITENER
A A W HAZ N 250 mm AT HAR N 300 mm
BiEHA d m 0.25 0.3
WK 1 m 6 6
BRI v m?/s 0. 000 046 0.000 046
MW ¢ m*/s 0.067 357 0.074 785
A s =T Zdz m? 0.049 063 0.070 65
EERE Y = Qi m/s 1.372 88 1.058 52
S
?.?L%%;fﬁzRe:V;d - 7 461 6 903
TARBE S350 (lz ;g mm 78.57 39.69
3.3.4  E3Rm Akt i RS 250, A T, o 243k, HE 54 i k42
o . ’ . AHC, SRR I R A R I 5 .
%%mﬁh%%&ﬁhﬁziﬁﬁgﬁ%% g g Hoe

RS RBEBENREHAELER

WiH iRy, I HAR M 250 mm A HAR N 300 mm
(CSER-REK) m 0.25 0.3
LA n A 2 2
SEEREBE v m2/s 0.000 046 0.000 046

MBI q m/s 0.067 357 0.074 785

2
R R s :Z—d m? 0.049 063 0.070 65
T N T V_Q‘” m/s 1.372 88 1.058 52
S
JREBBA Sk RE ¢ 0.29 0.29
2
JRYHRBE F7 48 2% h’.»:nxgz”—g mm 55.78 33.16

3.3.5 BEAHK

BT R B O A TE A I AR R Bk S
JRFRBE 45 0% Z A, B B R IR WK 6.

*6 BERMENBRK
Wi H BUR-SKEY) W HAN
N 250 mm 300 mm
EEZJ i’ﬁf/mm 134.34 72.84

f f
3.3.6 %

WA BT % 2 S5 E AT LS5 R, TR /<
Fﬁ%ﬁﬂ/‘JL %ﬁéﬂy DNy, mm Eij(*’%{ﬂﬂiiﬁ?

WA/ S22 B WAL 25 R 72. 84 mm, i /& WA
ZEAFRT 100 mm [FJER

3.4 EhH/SESSEHNSEER

3.4.1 EAwm/ AL AFGKRERITE
RRAEREE S 4.0 MPa F, S04 71 8 DU Bk

PR — AT RE IR 1, =13 s, 76 U i)
PEE I ) it LA S DR BEAT A o eI, /<
I DAY ) P s e 2 TR e R P 1 DR 3
BB EA,

ERRERKIEA S0 m, B 8 1 90° KA

N




}ﬁ%“%‘ﬁ“f‘f;‘%\ 2021.6.25

DONGFANG ELECTRIC REVIEW

#3534 \Vol.354 51384

S, VR AR 23 SR U B R T Ik, B4

RIFET,

R Ehm/SBEEEASENSEERITHE

423 A8 T A
N Ve BAR
i H Hfy
100 mm 125 mm 150 mm
- - Vi Xty
rimE v, =V, +l7 m> 2.173
1k
4.0 MPa B} AN/ SEEN IS BTV, =V, =2V 17.243 m?
BRESAER Ve, m’ 37.243
2V, x (Vo +V,
weti e v, = et gy i 117
02
HiHmR mm 100 125 150
B NSRRI v = Vs/ty, mes ™! 11.43 7.32 5.08
2
%ﬁﬁﬁﬁ%h“:Awing kPa 49.2 17.3 7.4
g
3.4.2  #i# FEIEFT TAEETRIEL T, ZEWEILN S

— e SAEE B NUE R EA BT 8 ~12 m/
s, LA DN s © 1 2 AH FHZE R, PB4 48 18
P P R AL ERA, Ay 17. 3 kPa, P75 J8 sy )
PR R R LG LR SRR R, 4%
SRR A DN s o
3.5 ZHEEXEABAFNE E BT

i F EARE R 2 J1 45 1A s i) [l K F 0. 2
s, EAERIE L J1 4.0 MPa |, 42 3 25 DA dRe R
R E 0.2 s, 76 BB [B] P 56 482 g e o DA de Bl
W FEATAE o BB, W/ SHE N I R 48 = Kb,
ARG SRR, I (AL, AR A I A~ S 8
TERAN BRI o #2188 AN Sl s (] fy 5 1 DL 3% 8

R8  BARAFBNE ERIFM

i H Bl B EARN 100 mm
Jr eV, m? 2.173
4.0 MPa H} WA~/
e a@g%%fg}vs m’ 17.243
BRYMAS K - 1.3
HIERTE] P, MPa 4.0
IEIE R MPa 3.989
JE AR % 0.27

L5 TR AR SR AR, BB A Sh
TR SRR AR AT RS 20, TR )28 e R A
90.27% , ] 20 AT, PRI 3 77 4 18 AN Bl ]
TCHM o
3.6 FEHEARKRE

PIEALIE I — & H R, iR R S R
— BRI Iy, A BT 5 A R i i 7 O

78

Mg 7E e KO EE, B Rl B S Sps pLok A%
HAR,
3.6.1 HAAHK

BB it TR 5, SR ) AR
AN T3 ARE R RO AR TR, AL T 2 67 R 1
WAHIE] . 4% & WL BUEPLG , 78 i IR
P, =2.9 MPa i, B 7EFHCHEN IR AR 5 54
JEJ 3 S AR I R 6 ) X6 I8 F4) i 9 2 RRURH [+
KITHE, FEABR R ASENZE 9,

RO BHHEFRKRBWANSEE

T H By 3%
FIHABY, m’ 15
B S 1 R A2 d m 2
U S SRS T, m®  1.1257
WGE 5 i/ AL R ok 2 E
PR R B IE by mmo 130
THE FBR P MPa 4.2
IEH TAEME FBR Po,, MPa 3.7
T REAEI I Py MPa 2.9
oA 7o s ot S P AR Vs m’ 1.321
TR m’ 47.358
SRR AR Ty A = R 12 (VR 3880 m - 88
BAULIAFRGE K - 1.3
SRRV, L 1084

3.6.2 FHMMENHERITE

R = I 725 FRURE 36 i A S 50, ok Sl e 1y
AR A AR (8, BP0 R BR R IE 5
TAERE TR, 58 0 I A AR B 2 B A
i, HatFgs & 10,



BB R 2021625 | #35% Vo35 513880

DONGFANG ELECTRIC REVIEW

x10 EHENBIUREITEXR
K5 i V] WiH PR SR
APy x10+1) x VX
R R Ast 3 10.370
ARy (P, x10+1) "
1 WE FR P, =4.2 MPa IR Vo, =V, =V m? 4.630
WA (AL TR
4x (Vo =Vy) m 966
7= o Xdz _hO
AT Vo = Vs — Vg m’ 3.595
“I(Py x10+1) x X
SHREF Vg = —(Rp 10 +1)"" m? 11.405
2 IEH MR IR Py i =3.7 MPa o
WAL R EEE)
4x(Vos = Vp) m 636
hy = AR IR (A hy

T xd?

3.6.3 %t

P S PLLE S 452 ) 2 b T B KT JE
i A

2V, =2x1.084=2.168 m’;

YEIE#E S R Py, =3.7 MPa % S {45 {F
{EEE PR Zlﬂ,$ﬁiﬁ§ﬁﬁﬁﬁﬂﬁ{ﬂﬂiﬁ Vos - V03 =
3.595 —1.321 =2.274 m’ >2V, =2.168 m’;

PRI A3 i 1 = e 2 FRURE Tl A o 17 00 T
P & B BRI il T 25K
3.7 EHIAR

P F 7/ ARE ) R s AT Th 220 AR K,
W NAEIB AT, 2 A — R R 22, HOR A 22
H 23 WE AT AN [|) AR 2 i 45 A2 AT A2 4k, Y
g FE A R —E B R . 2 BN WA R /<
WEE IR 7 25 7 Joe KT i I 1B 00 AN 5 72. 84
mm , XA ZE {23 Bl P i s/ T 2D, I 2
T 0, Rt A il e 2 i g o oh, AL — A e

A5 AL P

R AR AE B 42 A, A i T 2 4
AR, LAGRUE I e e & 1E % AR, 55— i/
AU AT (L i A i TR 2R A A, U B,
[ I AR T 0 7 22 BB — N RE R, il
P22 IR H A K AR E (S S .

4 REER

W ST LS, % IH R B R 1 45 TR T R
PEAT TR, oot 7 A5 80 T 8, R 251K
LN Q= ! N R TR e ¢ 81 B 7N 52 N < W11 3
Ja sl A5k, B SRR B AN PE SRR T, I

JE I3/ SRER A FEAS AH [F], I TS BA S 22 1], %)
AT B SUFHLOR P A o B v, B A v 1
DRI B T 29 40 mm (1§ 25 , B 25 50142
haE ks s a , % 22 (E WAR P BR , BRI AL 25
2R DL 5 3 o i B | fe RV 25 /N F AN A
100 mm AYESK

BS Ehil/ SERALERRHE

79




TR 2021525 |H35% Vol 35813810

DONGFANG ELECTRIC REVIEW

AT AR T AT B, vk HE b T 5 1 4 203
() )
YN L 3o e e BT o TR A L 3
PR B B B BT R R TG T B KUK BTk
SIS O30 R A R 5o B FE MMM (1)OB/19652.1 2019 KRB SHA KL S)
AR 5 2 s S RE S FE ) B AR s [2] 85 /N, H dits, TN TE. M RS R BB T].
3 52 T 5 T A7 B 32 2% 7 {6 LA 10 ALIRBLBEA 2014,37(3) 103 104
TR o b 7 A K TR 0, 0 A B

FHBESERSH ZEEREEEHIL

SA8 B, FEATOUAKAARNS L FE ) HERA RS ERET KRGS AFTELALR
AT EFRMBR, P RELEH L EFR EL2BHRAXRALIEELMR, AFLARAX
S| SLAM R B ZIARM b R A A B R RA RARART AT,

MRS HRIARS T AT LKA L EATEM ANBT AT AR ALNE 28R
WAF T wa” TR BAFES . WRIRET, NG A H RIS £, 4T T IRFW A8, A B AR
BB E A, e H) Ry oA 6 RSB R L) AR R T L 3 KRS ARG ZIF IS B T K6

HRANFFE T EAEARIARL TP G IBFEAFTRM, A EFTRALERAETNEGE T4 £
AU, 35 th R RS R LB B AR, A AR AL R & F A e AE AR =, M R R &, m BB A AL
I FH LR A B FRAE R I R R IAATIR A AE A B, RIFIR S B R BRI B b e B AT

AHWREAL TR A RIS RIS E R, R B 2017 49 A % F R AUk, £
$BBRTTRT RE ARG A, SR Kb S AR Wi 09 58, 2 W 5 R R B, RN 7 LR
Ay ARABRANIRS A AS B ) PR R R — IR AL TR TR 0 A B4 R AR TR F e 54T
SR SATH TR B H B B A B ARSI E AT

TR ANE K 5 A AR F R PRI RARAS AT AR AT RATRNG] P
HARBIERARANIHLRTAFTCRAERAANET THIH ZEFLIR AT AT A A
FERY RF R KT EAK X R FTASA LR ED,

o

}i

RIR R AW

/UL Y QB UL IR A I T

80




BB R 2021625 | #35% Vo35 513880

DONGFANG ELECTRIC REVIEW

RIBERN _GEILRESRET

K Eiill 12 vt i i

A VA EEE
FHBESERAERAFBIERATE, M) #kH 618000

WEAINBT RARZTZBAREEREZIAT RIS L Suey B oy Fikitfe L 25 M S, AL TRKEE
BRERTESER MAYFEERE, TR E EMET A MRE B AR E 4 ANy @it T HRAAR
o MK F B S RGRIBATHRE , UL T FLMEITRE 80 C AL , R ITH T MR A I E KK F IR A
AYAE 40 MW vA_EAULE P 4y 5 8 PR

KR KEE; AT AXL B, RFERAE; wayE; T R2EMET; B HEWR; GRNAA

hE 4 2S . TM312 XRRFRIAED : A X E#HE 10019006 (2021)02-0081-05

Overview of Bulb Turbine Generator Design
in Sesan 2 Hydroelectric Power Plants

DU Fangmian, SHEN Shaoxiong, WANG Jiankang

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

Abstract: The electromagnetic design and main structural characteristics of the large capacity bulb turbine generator in
Sesan 2 hydroelectric power plants are introduced in this paper. Taken into account the characteristics such as high river
temperature, rich sediment content and abundant microorganisms in the rainy season, the optimization design is carried out
in 4 aspects: electromagnetic design, structure design, combined bearing design and ventilation cooling analysis. All system
runs well after the generator is put into operation. The temperature of stator winding is around 80 C with full capacity, which
breaks through the restrictions of the application of the secondary water cooling-system by using cooling jacket in bulb
turbine generator with capacity over 40 MW.

Key words: large capacity; bulb turbine generator; tropical monsoon climate; electromagnetic design; main structure

design; joist support bearing; ventilation system
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Synthesis of 6N Polycrystalline Cadmium Sulfide via Vapor Phase
ZHANG Cheng

( Emei Semiconductor Material Institute, 614200, Emeishan, Sichuan, China)

Abstract: Ultra-high purity cadmium sulfide (CdS) is a widely used semiconductor material in [ -VI group. In this article, 6N
polycrystalline cadmium sulfide was synthesized via vapor phase using 6N sulfur and 6N cadmium as raw materials. The
effect of different synthesis devices, the process of vapor phase synthesis of cadmium sulfide including the control of the
temperature curve of the sulfur evaporation chamber and the cadmium evaporation chamber, and the flow control of the

carrier in the sulfur evaporation chamber and the cadmium evaporation chamber were discussed, so as to obtain the best

synthesis process of cadmium sulfide.

Key words: cadmium sulfide; synthesis device; vapor phase synthesis
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