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Functional Design and Application of Manufacturing Operation Management
System for Digital Workshops in Large Boiler Equipment Manufacturing
Industry

YUAN Biao', ZHANG Zhixing', WU Wenliang', ZHONG Xuejiao®, YAN Fugian'
(1. DEC Academy of Science and Technology Co., Ltd., 611731, Chengdu, China; 2. Dongfang Boiler Co., Ltd., 618000,Deyang, Sichuan, China )

Abstract: Aiming at the production management requirements of large boiler equipment manufacturing enterprises during
equipment development, a manufacturing operation management system covering the entire business process of the
workshop was designed and applied. Through the design of modules such as the plan control center, plan management,
material management, production execution, quality management, and inventory management, the unification of
workshop data sources, electronic transmission of information, and full cycle traceability of the production process are
realized, which guides the workshop scientifically to achieve the goal of lean production.

Key words: manufacturing operation management; digital workshop; data structuring; modular design
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Research on Parameterized Design of BOM for Large-scale Power Plant
Boiler Process

LIU Xing', WANG Linsen?, LI Yong*, DING Jianwei', YIN Qingwen'
( 1. Dec Academy of Science and Technology Co., Ltd., 611731, Chengdu, China; 2. Dongfang Boiler Co., Ltd., 643000, Zigong, Sichuan, China )

Abstract: In order to change the backward manufacturing process of traditional boiler industry documents and respond to
the demand for digitization transformation, this paper proposes a digital upgrade plan for the T5 mode of the process BOM
based on the manufacturing process status of a power plant boiler exemplar company. This plan solves the problems of
process BOM mapping and matching and generates welding seam types based on the proposed ideas, and provides a
digital process flowchart and a mathematical model for generating welding seam types. Based on this, a process
parameterization system is implemented and the system architecture diagram is given, and this system is integrated into
the MOM system as a service. In the example, the manufacturing company achieved an improvement in production
efficiency within a controllable cost range, laying a solid foundation for comprehensive digitization in the future.

Key words: T5 working mode; digital upgrade of process BOM; matching design; digital transformation
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SCERATIRAG: A
Automatic Plant Startup and Shutdown System Development and Application
of Mitsubishi M701F4 Gas Combined Cycle Unit

CHEN Qi, YAN Jindong, LONG Tao
(Guangdong YuDean DaYaBay Comprenesive Energy Co.,Ltd., 516080, HuiZhou, Guangdong, China)

Abstract: As a two-shift peak-shaving operation unit, the realization of "one-key start and stop" (Automatic Plant Startup
and Shutdown System, APS) is of great significance to standardize the control and operation of the unit start and stop
process. This project has carried out in-depth research on the start-up and shutdown process of Mitsubishi M701F4
combined cycle unit, developed the configuration and verification of the unit APS control logic, optimized and improved
the unreasonable part of the original control logic, realized the effective control and regulation of the APS function module
on the unit's various equipment, and significantly improved the safety and economy of the unit in the start-up and
shutdown stage.
Key words: APS; start and stop; shakedown test; optimize
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B 1Ki&, HPPC Mab. AEANEHAENNXEZEREA. (1) ©MAESEAT, BHBEFRLAERAT; (2) 20C LRASES
E94E FAF ML L RS 2R E; ) M ASEHNIREREILERASEIRGE; 4) ©RAEESE S0 RAFREST;
EWE: EBTRE; LA KA
FESAS: TMI12

RAFRIRES: A NXEHRE: 1001-9006 (2023) 02-0019-04

Study of Electrolytic Concentration in 18650 Lithium lon Battery

ZHU Rui, ZHANG Zhongwei, WANG Jing, LIAO Xiaodong
(DEC Academy of Science and Technology Co., Ltd., 611731, Chengdu, China)

Abstract: The analysis of two different electrolytic concentration was made, based power type electrolyte and the same
electrolytic. The performance of normal temperature cycles, 60°C high temperature cycles, rate, HPPC was investigated.
From the results, (1)the more concentration of the electrolytic, the higher of the cycles performance; (2)the more

concentration of the electrolytic, the better of the 20C rate performance; (3)the more concentration of the electrolytic, the

better of the rate performance; (4)the more concentration of the electrolytic, the better of the power performance.

Key words: lithium ion battery; electrolytic; concentration
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A System for Reactor Pressure Vessel Bolt Stretch Measuring Measurement

LONG Tao'?, WEN Xiaojun'?, DING Ran'?, LIU Jian'?, HU Hongxing'>
(1. Nuclear Power Institute of China, 610005, Chengdu, China;

2. Sichuan Engineering Laboratory for Nuclear Facilities Decommissioning and Rad-Waste Management, 610005, Chengdu, China)

Abstract: When the nuclear power plant carry out the maintenance of the reactor pressure vessel internals, the bolt
tensioning machine is usually used to open and close the head of the pressure vessel. During the process of opening and
closing the cover of the pressure vessel, it is necessary to stretch the main bolt of the pressure vessel. In order to ensure
the load uniformity and reliability of each main bolt, it is necessary to measure the tensile amount of the main bolt. The
traditional hydraulic bolt tension data measurement method mainly uses the traditional mechanical pointer dial indicator to
monitor and record the data manually. This method often causes errors and artificial uncertainties in the measurement
data, which directly affects the bolt fastening quality and the overall performance of the equipment. In order to improve the
accuracy of bolt tension data measurement and improve the performance of hydraulic tension machine, this paper intends
to study a set of automatic measurement system for bolt tension of reactor pressure vessel. The automatic measurement
system of bolt tension adopts displacement sensor to collect the change of bolt tension, displays the measured data of
bolt tension in real time through digital dial indicator, and transmits multiple groups of data to industrial computer or
computer through data transmission line and multi-channel data collector, analyzes, processes, logically judges and
automatically stores the measured data, and guides operators to tighten bolts. In addition, the measurement data can be
exported in the form of tables, which is convenient for operators to check the data and trace problems.

Key words: bolt stretching; data collection; measuring system; data transmission
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Key Welding Technology of CFR600 Demonstration Fast Breeder Reactor
Steam Generator

DAN Jun, LI En, JIANG Yuchen, DENG Daoyong, DAI Guangming
( Dongfang (Guangzhou) Heavy Machinery Co., Ltd., 511455, Guangzhou, China )

Abstract: CFR600 demonstration fast breeder reactor steam generator is the fourth Nuclear reactor designed by China.In
this paper, the structural characteristics, the welding materials and the requirements of CFR600 steam generator was
described. Meanwhile, the key welding processes to be implemented, such as the tube-to-tube sheet weld, Joint
technology of sodium inlet and outlet pipe and heat-resistant stainless steel dissimilar steel, technology of dissimilar metal
docking between chromium molybdenum steel (F22) and F91 material, ring joint technology of extra-large wall thick
chromium molybdenum steel, have been introduced in detail, which provides technical supports for the design and
development of the fourth generation nuclear power reactor steam generator.

Key words: fast breeder reactor; nuclear power technology; steam generator; welding technology
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Research Prospects of Wind Power-photovoltaic-hydro Multi-energy Hybrid
Power System

YAN Ming, LIU Demin, LING Hongbing, ZHANG Yandong, DING Xiaoli

( Dongfang Electric Machinery Company Limited., 618000, Deyang, Sichuan, China )

Abstract: The wind power-photovoltaic-hydro multi-energy hybrid power system using the characteristics of hydropower
units’ fast adjustment rate and reservoir’s adjustable capacity, takes hydropower/pumped storage power as the regulating
power supply, adapts measures to local conditions, matches wind power and photovoltaic power generation, to solve the
problems of fluctuation and instability of new energy power generation through multi energy complementarity on the
power side. Based on the rapid and flexible regulation of hydropower/ pumped storage power, it can improve the output
power quality of wind power and photovoltaic , reduce the impact on the power grid, increase the electric power
transmission of new energy, improve the utilization rate and economic benefits of power transmission grid for hydropower
stations, and establish a zero carbon releasing energy complementary system. This paper summarizes the research
status and existing problems of wind power-photovoltaic-hydro multi-energy hybrid power system, and puts forward the
future development trend.

Key words: wind power-photovoltaic-hydro multi-energy hybrid power system; research status; existing problems; future
development trend
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Comparison of Parameter Estimation Methods for Extreme Load Extrapolation
of Wind Turbine

WANG Jun, YIN Jingxun, ZHAO Wei, ZENG Qingzhong
( Dongfang Electric Wind Power Co., Ltd., 618000, Deyang, Sichuan, China )

Abstract: In this paper, the global maximum method is used to extract the maximum load from each simulation of wind
turbine, and the three parameter Weibull distribution is used to predict long-term extreme load. The extrapolation results
of four parameter estimation methods including L-moment estimation, correlation coefficient estimation, maximum
likelihood estimation and moment estimation are compared.

Key words: extreme load extrapolation; global maximum method; three parameter Weibull distribution; parameter estimation
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Research Progress on the Software of the Heliostat Field Layout of the Solar

Tower Thermal Power Plant

HUANG Ju, YAN Zhiguo, DENG Biao*, WANG Zhiming', ZHU Tong*
(1. Dongfang Electric Automation Control Engineering Co., Ltd., 610036, Chengdu, China;

2. School of Mechanical Engineering, Tongji University, 201804, Shanghai, China )

Abstract: During the "Fourteenth Five-Year Plan" period, the four-dimensional integration and multi-energy
complementation of solar and thermal storage will be the new trend of energy utilization, and tower solar thermal power
generation will usher in new development with its own advantages. However, with the increase of the capacity of the
mirror field in the photothermal power station, the problems of high computational cost and low efficiency of the existing
mirror field design software are increasingly prominent. This paper introduces and summarizes the key algorithms in those
softwares, such as initial layout, efficiency calculation, layout optimization, energy flow density distribution of the receiver,
analyzes the differences in functions and algorithms of different software.At last,the existing problems and some
suggestions of the development of the software are discussed ,and an outlook on the future development for the next
research has been prospected.

Key words: solar tower thermal power; mirror field layout; design software; algorithms
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Desing and Implementation of Energy Management System for Industrial
Park-used Photovolatic-energy Storage-charging System

WANG Zhimin', LIN Yunsong', YAN Zhiguo', ZHANG Chuan*, ZHANG Haoheng'

( 1. Dongfang Electric Automatic Control Engineering Co., Ltd., 618000, Deyang, Sichuan, China; 2. Dongfang Hitachi(Chengdu) Electrical Control
Equipment Co., Ltd., 611731, Chengdu, Sichuan, China)

Abstract: Based on the research of photovoltaic-energy storage-charging system, an industrial park-used energy
management system was designed. The software architecture and the function design including device management.
system management. data presentation. energy analysis of the energy management system were introduced. Based on

the energy generated by the photovoltaic system, the load and the peak-valley electricity time distribution, an energy

management strategy was made, and the maximal economic profits was achieved.

Key words: photovolatic-energy storage-charging system; energy storage; energy management system
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The Integrated Design of Main Shaft Seal Water System Platform Based on
SolidWorks

YAN Xin, WU Yingyan
(Dongfang Electric Machinery Co., Ltd., 618000, Deyang, Sichuan, China)

Abstract: This paper takes two domestic 4 x 300 MW pumping-storage hydropower station projects as examples, the
integrated design of the main shaft seal water integrated platform and the three-dimensional design method and
application of the integrated platform are introduced respectively, and the prominent role of integrated and
three-dimensional design is emphasized. At the same time, the application prospect of integrated and three-dimensional
design in pumped storage projects is prospected.

Key words: pumping-storage hydropower station; main shaft sealing water system; Integration; three-dimensional design
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Installation Process of Integral Yoke Ring for High Head Suspended Pumped
Storage Unit

ZHANG Xiang, YANG Yuewei

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

Abstract: The integral yoke ring structure yoke has the advantages of good rigidity and short installation period, and is
applied more and more popular. In this paper, the structure of integral yoke ring of high head suspended pumped storage

unit is introduced, the technical difficulties of integral yoke installation process are analyzed in detail, and the problems of

yoke lifting, size adjustment and measurement, quality control of hot-key and so on are solved.

Key words: pumped storage unit; integral yoke ring; suspension generator; installation process
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Techno-economic Analysis on Design of Oxidation Air Blowers for High Sulfur
Coal Limestone Wet Flue Gas Desulfurization

YANG Zhizhong"?, LV Lidan?, KONG Xiaoling®, ZHANG Shengtao®, LI Lingjun'?, CHEN Ting?,
WU Juan'?, HAN Ying®
(1. Clean Combustion and Flue Gas Purification Key Laboratory of Sichuan Province, 611731, Chengdu, China; 2. Dongfang Boiler Co., Ltd.,
611731, Chengdu, China;3.Shandong Zhangqiu blower Co.,Ltd, 250200, Zhangqiu, Shandong, China)

Abstract: Based on chemical reaction mechanism of limestone-gypsum wet flue gas desulfurization, the calculation
models for oxidation air blower parameters for forced oxidation process were proposed. The characteristics of Roots
blower, multi-stage centrifugal blower, single-stage high-speed centrifugal blower, air suspension blower and magnetic
suspension blower that can be used for selection of oxidation air blower are compared.The oxidation air supply
technology for high sulfur coal flue gas desulfurization is described, and the technical and economic analysis is made on
the selection and design of different types of oxidation air blowers.It has guiding significance for the design of oxidation air
system and the selection of oxidation air blowers for limestone wet flue gas desulfurization.

Key words: techno-economic analysis; oxidation air blower; wet limestone FGD; high sulfur coal
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Coupling Calculation of Flow and Heat Transfer in Different Rotor end

Structures of High-speed Hidden Pole Motor

YANG Yan, WANG Chao, ZHOU Guanghou
( Dongfang Electric Machinery Co., Ltd., 618000, Sichuan, Deyang, China )

Abstract: This paper describes the rotor flow characteristics and heat transfer characteristics of high-speed hidden pole
motor under different rotor end cooling structures. For a large-scale highspeed hidden pole motor, the three-dimensional
flow field and temperature field of the motor during steady-state operation are solved by the finite volume method. The
influence of the rotor end ventilation structure on the characteristics of the rotor flow field and temperature field is studied.
The flow distribution of each rotor duct, the static pressure distribution of the rotor duct, the heat dissipation coefficient and
temperature rise distribution of the rotor ventilation duct under different rotor end structures are analyzed and obtained.
The research results understanding the characteristics of rotor ventilation structure of similar motors further, and are
reference for more ventilation structure design of high-speed hidden pole motor in the future.

Key words: high-speed hidden pole motor; rotor end cooling structure; computational fluid dynamics; coupling calculation

BEE AT - B B B T 2, xPRThER DI b R e S ML A 38 XG5 R MR R

[l 2L B LA R Bkl Ry . 2374 B HLBA 2514
a7 R4 3 IR DL K 2 R B S5 R, R AE
BORFATHIRTIR T, BURH - S T2 i 2 v
fho FEE ARV, FBIHLECR BRGNS
H, RS RGNS B AR EE . T
IR AR R EIHL, R BATAME R L e AR
R U T A Pl B BRI, Ve AR 55,

i HER: 2023-03-20

TR IT

e AR L B AL /N PR R A LR A SR AL
HIBec T S BN EE MR i NP A F LA SR T
FE AT LA A ey 3 B A FR S AL 1 2 Bl TR R R o 7T
SRR O HERLU-S), LA T 1 e bk iz sh & 4 58
eI BT ARAR KA, BR A1 T SR Bk A L s L
By ISt ST s T KR s AR T SRR s

fEZ @Y. B (1988—), L, 2015 N TERKESN A LIRS TRAWE LAV, BEpifd, TR, BAERTT g AR T7 Bl
BIRA BT o0 TR, NS ALIE N A 2 T A

67



T B RN 2023.00.25 | E3785Vol. 374 51461

DONGFANG ELECTRIC REVIEW

T, 7 38 RS54 1 78 B 1 EL RS IA A e Jm T
iR, M BRZ R A SR, R
AR, 733 BT S A R AR A RS,

1+ 3 B bR FL 3 LR Y ) 3 XL F) 74 0 7 20)
T BB ELZ BUEAT Vo 20 o 0TI i A XS A
W T ORB+NMATL; @RER+NEA T
il @M+l @PRR+HINA A S, 58 E
e I R RS LR R A L T ELAR TR,
P AL |, R B AR F B L T A R
T T BT TS M A T 7T . A SR B
XIAN [ e i PO GE XS5 4, S ST 1 it v B
B, I HT AR BN R R T o i A M B 1 A AN AR
RO ey RGE T 3 A1 DR 38 XA PR
AP T 73 At DL -

1 HFBERRSEYEMYFED

1.1 43R ERY

e T B H ST R A 1 B B e e 7 AR
(IR SAEFTR, — 8B A 20 NS 743K 556 1
el 1B) 7 BN LB 1 2 Pl s R LR B, 14
L7 2Bl 5 NSRS — 8 ¥ N B BRI
NABR, ARG E T RIG T 5 =8B 200 ik
SXoF R - i 1S J3E AT VA I 3 3 T R ATL A ity 355 PR AR
R, 1.

I LI TTo]

2 : LD
(ML 8o

| g« W

E1 EsfERRGEREE
e B FEAR R B AR S L2

AR

= e
S —

Sl ==<=

B2 SRR EREE R
68

FL Sl AL P R O IR 4 0 2% 3 1 4
FLLBGHEATIR AN, A BN T AR B,
T8 I 5 R S A% 1) B R K A A T ] B
TP 1 BLLRR 5, VAN B ) B2k A X TE
P — 2 B S T B AR 1) H KB HE R AR T
BB 148 (—M%) PpERR, I
B St B0 A A A AL R R B X T 2, I3 A
Bl4fR, iz Eihor miess, 2 st/
iy KGRI EAT 5, RI#~R4# 0 KA,
L1#~LA# 1 A, Ferb /N GRA#MILA#XTE AL T 1)
6], THER R EE T A KIE,

_ ,ﬁ i e e e ot e o e e
e Ly
: O ini= B o

] [ shocdachaads chak ol cdinh ke of BLLOMY

L ot o sk s s st s ol s ks s < Mt

RS EEE SRRy un
S il

2

EEEE
SIS
ga3g
SREs

EEEE
s3a3
HREE

El4 HFIREAEISEIAR

Nof B - i 2k B R 2% BBl B 2R BX 3t AT R T,
RI#~RA# A XA, L1#~La#t 3 KA, &5 s .

Bl 5 #HT&BERS

1.2 HEFRR

TER R TR AR R sh A BRI, 75 R
PR RRRIEAT N, X T AN R 4E A (15 &
SPIE T RRETN:



%+VVM=0 (D

b p NHAREE, kg/m’; ¢ NITIE], s;
PRI R
B &~y TR

%”:,OF+Vp+§V(V-u)+yV2u (2)

b FOURMEZBIMEET, N; p NRIEET],
N; ARG 2 5

APEAT] S48 HAE s, HR4E L 7
FR e, I PITT 12 RNG el 2000,
iR

§§§?)+dn(pV¢)=¢ﬁvagyad¢)+s (3)

A @V REAARE: DY BREG S IR
0 NREEE, kg/m?,
FER MR AR, I FREE L Rl S E T Rl
V(puT)=V(CgardT )+ St (4
A VHRAMEERSE: DT BRE: Sth
TR P BT B Bk VAR 5 SO AR B RE 5 45
A BE 7 o
=Yt 3R

IR ANETAL ATETAY. U
ox ox) oy " ay) oz oz

At ko ke kMR Xy z TRKSHRERL,
W/ (m *K); THIRE; ¢ NHEAIEEE, Wm.
1.3 EXREEBFZEH

BRI OZREE JIFITE SR 520 @ L
LA TR VEECRT 2300, @ TR, PRCR A i
BT IR R A @ AL R A T IR T
I, WAREEATES: @B RERSIA A
FEE A, RSN EAS AR ED ©FEH
BUH R AR 2 B A e TR TH I )

HLLEL TR S AL o AE AR S 2R 11
BUTNHEAT ), ARYE FL A5 L ARSI AL T R A
g ML TR AT R OB E PR IR IE N R S)
B FER A TR T H S e, A B ik
FIH N 0 s @3brit S FIH Fluent UDF
SR R A AVRE B T B AR AL KA AR . %%
¥ 05 A S AU R FH e e SR S T oAt . @R
3k O XI5 E 9 40 C o

?ﬁ?‘%‘-‘i"f‘fﬁk\ 2023.06.25 | B 374V0l.37 251461

DONGFANG ELECTRIC REVIEW

2 RBMBREGBEHEERRSHT

KA IRTCIZES LA Tl R Gridt AT =4
METHE, IR RERET .
2.1 RIBHEER

FIH] CFD J7 R i B Al f s LA [/ 5% 1 iy
PRI KSR BEAT THEL, 3042530 0 (K XU 20 e et
W1 . ATCVE Y, Toie fstad A i e XUy
o A AR IS REA L LA RER, X
& ] P A S5 R 1 JXBE B ALES R PR XGBEL S, 5
ey o R e R I I Sk RENS UGB B 2 X 2 <L

=1 HFNEHE m/s
N N Wi
LS HEFL W fL
VRl KR
SR 2.62 2.89 4.55 5.56
Kk K 1.53 1.65
AN R 0.63 0.94 0.76 1.47
I X 1.99 1.95 2.26 2.44

EREE NN, H A ST S X E
EEALEERI K 10.3 %, H A RESE R 1/ ik R B T
FLEERIR 49.2 %, H T FE S5 1 % 7w Al XU AL
SERI/N 2.0 %o

EWE RN, H AT S X E
FLFLEEFI K 22.2 %, I 5 450 1055 1 K 1 R B
FLEEIK 7.8 %, H T FESEHINE /N ik R AL
SRR 93.4 %, F I RE AL I i 1 R A XU L L &6
FIK 8.0 %

XFF/NR FFLEE AL, P i X T UK
A Eb AL X 200K 73.7 %, I E KU K
T/ AR B B R A OK 20.6 %, PR IE KT
S 7 R XU L B 08 X T 30K 13.6 %

XFF/NGER R A A RSk, PR s X7 R
TR E L BRI X TT K 92.4 %, PIERIE X TT 20
(2 /Nt R b B B 3 R T 3K 56.4 %, T B
P 2 - I R B B3 K 2K 251 %
2.1.1 RERE

N T BT 5 B AS [R) e - i B 45 4 R B ik
FRIVEI R JXE PR B, 8 OXUE TR W &R
M

n=y (6)

69



T B RN 2023.00.25 | E3785Vol. 374 51461

DONGFANG ELECTRIC REVIEW

P00 WH 1 RIB LR O A IRIE T

fim

Bl 6 A R T om B 45 4 T AN/ T I =
T ZE R ARG (RA#AN LA/ N A JRIE Lb T AR ],
THER R 7 RE, B HAEID, WS
PRE, Fgad XAT7 2R /N UG XUE R e 22 L
PEIE R TT K. R E KT 2T, 38 RN X
TH () B R T U, O R I e 2
FEFLZE MR fEM g RO R, /N XUTE &
FEE M7 BT, TR TR A I
ZELEFLZE R /I, 30 AN ) 27 4 A ) 2 A 22 L AL
SERIK

— i Ef-4L WEE-F T — PRl ——PERE- AT

R3# L3#
RA#+LAH

Elo imERamtaxit T/ MERERERERBHIFNT

B 7 AN [R) e i #4450 1 AR XU 37 B
W2 BB AL W EEKE, PIEERTT T
Y R JXTE I R 22 b B X T SOK, LAE
FEJ AN 8 85 K S0k B - R X AL 0 S 2 i A
Ko MBI 7IERTEUE ., EREENXTAT, ik
R LA M H R 25, A1 I XUE (L1#
BRAN) B EMZRL T 1, RESERAS: £
PRI X T, R LA I A 145 H
IR RI#~RA# L 1 Bl Al XU ) 370 5 e T390 XU
L1#~L4#.

El7 IhEPLEAXTEE T RIERERERE R BRI

70

2.1.2 FEERFLREIS

FEL 20 AL % 1 ) R RN AR [ XL B 2R (1 2 S %
s, W8 EZ XM AsmmsREE. RES
TSR P

o_ >w(i=12.N)

X TAEREARSBIE SR, S AE S5 R 5 R

PyintPiia =P tPi;it+ Api—l,i (i=12..N) D)
L ,
Aps,(t—l,,’) =P~ Psia = %wxz—l 7§a)f2 715%“’,’%1(1 =1,2..N) ( 8 )

Horr PoSERIS, PaABh)Es . RIS i BEHE
&K, B R ER AN TT AR B T, i 9
P o

i Ve
o @y il F’N—r oM

—_—e — —e —-—,/,‘—-——-

¥, ¥eo W, W
7

El8 ZXRORRNTEE

A
Ap,=p,—Ap,
P,
Ap 1 par|
=— O
.d |2 | i I
WAL TTI) (o)

B9 ZXRARENN

TIEE AR, RIIEIEEER, 5 TE
TERBNITIE, SRR, TEE RN, X
HEEARA: W IR, VA EIEERST A,
S SRR R AL R A TR

12 16 AL R 7 AR

—+— R4#
-= R3#
—+— R2#
=+ R1#
== L1#
- L2#

L3#

La#

1 2 3 4 5 6 7 8 8 10 1@ 12 13

RS iAo

B 10 MEAFESHENEEBRILNES S



T B RN 20230025 | #375Vol. 374 51461

DONGFANG ELECTRIC REVIEW

R4 CFD 15, 193] MEs A P 45 T %4
A 1) 308 X AL R 0 A I L C13# R 2 A XA
4k 10 Frose. B 10 ATECE W W& RSN T A (e
1) KPR G 5 AN 1~13 ), A A2 S i XU T 1S

15 ®FEIHDH (FEK-BATHE)

L,

1L T TR T 22 BRREGH RS
FI AR T R T M. A 11 AT LU N BMRIRA A PR T R
i, SREHER AT SRR (L3 R L4 fg 4 DA% SRR AL BRI R B A L
Tl SHERAN) IR HA T RAAEG e = SETRaTE e A TR ()
oo PR RS FH-PRA T A . Kb S8 5 LR (B or B ER) A A

10.00% = R %ﬁ, $§¥gf%‘|gﬁ%ﬁﬁﬂ@ 5.

-+~ R2#

- RIH Pl 16 24 AN R] B i 748 45 K40 T A -1 i 41 24 Pl AH

=+=L1#

S W R A IS (RA#FN La#/N ik R ab T 1%

—L3#

=T ], T AR T AN XIS, B e ),

0.00%
-10.00% |\
-20.00%

-30.00%

s AT LA DL R 45

<o (1) B LR 1 o 2 g FLAT A

B WO MU, 5 B0 o o BB, AR B,

R e B R E T MK U BRI, T35 0 U B 1 K

2,13 BFENNT BRSO Sk . T O RO T
RS T o At 12~B 15 . LA R 0.7 %~17.8 %);

JEE 12 R 13 AT DL, %ot itk B 3 R (2) PUERFLA % ) 2 Rl 45 K BB AR 2R ALY

F, METE LA A Ry, WX SR E A, 8RR R s T HOF
4 1 e T30 KX & . M 14 FIE 15 0 LLE H, LR BRI REOR T FLEH (K 3.2 %~14.5 % );

X FHE TSP R, MR AHE (30 PREIIIT AT 8 G A
A, UK B RN R X AR E T IE XTI (LI#AT L2#FR M) .

— -l et R —FRs-L - Xl

R4#+L42

# L3#
R4#+L4%

El 16 unERLEHIXTEE Fim Rk B IR BUA R B R0

Pl 17 R TV T3 5 M e T P L
A4 RTEDDE (R A R L, 7T DA 1 DL R 45

71



T B RN 2023.00.25 | E3785Vol. 374 51461

DONGFANG ELECTRIC REVIEW

(1) g fLAN BB ) SF A5 4 B LA )
MR R B AT, HOR AL R 0450 R %
AN 2 BB FLE BUIR R BRI R (1 % LA

(2) PHEESLANPY i A R 45/ B AT LA A
IR R B A, 300U PR RS R BOK T 38 XU
HERAIALAN ] 2F R4 SN G50 %A 3 T R B L 4&
BB R BRAAK (1 %ELD;

(3) Wi iE K7 20T &A1 i B2 B
H 2 0m T HaE XUs 5K

——fifg-fl. - Ri-ATE — -l —e-FN-A TR

4 L4#) 5 R4#

L3

R3#

17 SmEREEARTRE T Lk BB 4 BRI XT B R B #20m

23 BAHTREGR
SE SRR TN :
ATy
= S (107

s AT NIRRT

Bl 18 FIE 19 43 il 2 AN [F) 2 1 i R 485 44 A
Rl iR T G RSPt X Xt
EE IR L o

FE L K7 R, H 25 i i 22 e (R 1#
BRAM 1 mi TR R R T SR T FLE ), Hoh
Ra#it # 2k Bl 1) e i A N OR, 241 %
Ly 0 2 P 1A~ 5000 TH RO B R, T 221 %,
H PR g 2 B ELLR B (RI#FRAN) 1 5t v 1L T s
T FLaEk, H RS M4 e B 4B~ i Tt s
FALGEH, X2 T LA A J S5 R T B T4
Wl B 2R BB R BB K, H A g i 1 22 1)
BB EBILA M A FTFEAC. b L3#Zk
HABW B i TR R, 4 5.8 %: RI#ZE

72

BB PR TR N ERR, N 13.2 %,

LES SHER ] - - LG ER
o

- R
18
“| : ‘
148 1
£ 12 1 - ‘
E -1 |
: iiiiii iii | ‘
& os
04 ! I ! B
miliilld 'il'i'
o N i i I I
ER . I I B £ & F P
& & FF 5 & & Sl
o H FT @ @F R o3 R

] »
& o Y e
& & & &P
¢ &

;s

B 18 #TFZ&ERSEA (B

= AL LR LR ] L SN ™ s

18

168 ]
= 14 ) |
= 1
= 12 | ¥ 1
il 1 4
#ogg ! | . .
g
T o0s | R

oaif i | |

02 1

0 L L !

PO S S S S
F T TS FE ST
Sl &

)

¥ O Y ¢ Y Y Y

19 HFLETHEA (XD

FE P 8 KT 2R, H 2R 4 v i 0 42 el (R 1
HTLI#BRAM) 1 B i TH AT 23R T+ R T FLE5 #
Forp Ra#ui R 28 Pl 1) e el T AP IR TR 1K
I3 A 6.6 % K F1 6.7 %o A A Fl RN FL 45 #2818l B2k
BRI S sl AT S5 IR AR A K, e il A
PR TR IAE 2.8 % AN o

XFF /NG FLAE R, SR FH 6 3 X 5 1 2k
R =R A R i 3 b o 2 S 8 4 o RS G A W o
o g S 2 B e iR T PRI T 21.2 %~62.1 %, P
PIRTFREIR T 29.9 %~76.0 %; 2% 1B B 2% B & = i
T BEAR T 125 %~41.0 %, PR T BFEK T
5.9 %~15.5 %.

PTG H TR, R s X 1
28 BB 11 S5t e UL T R0 ST 357 38 0 B SR A T B 0 R
77 2, He A ity 2R Pl I R iR T BRI T 24.3 %~44.6 %,
PR TR T 27.6 %~61. 9%; 25 Bl H 28 B i
T TFFEAR T 13.9 %~38.9 %, P TF AL T
19.3 %~26.7 %.

24 KSZ&EIRAXTEL

M RKSLE (R4 A L4) BB ERETHK
S, B 20 FOE 21 F3 0l A2 i RN BB H) P RIS L T
K5 2k Bl R I T 23 A i 42



-1 05 0.5 1 L5

ﬁzﬁég/m
E20 FERAZEXSKEEA (Hx) Smehk

R4FIEER R A1 455 LAFERR
'

ARXHR T

LR B /m
E 21 RERAFEASKEES (ExX) Shihk

MER0TT A, 0TIk, BRI 2Rl
R (R4 FIIE A (4D i 3 I 7 73 b Asont
MR, it HOAL EAE XN (R4D AN3% XM (L4)
SRR AL s NP2 1T DAFE HY, LB 5 A ) JE [ )
S 14IE At i i T RO AL B AR A (R4D, 5515
[T 81 T [T 4 e e vl ) 5 AR 20 AU (L)

Xt L EI20AM 2 AT LUK HIL, 9 i 445 ) A B it 45
Fe e 5 ELLR BUMDXHIR T AL AN K, e i SR T 32
K.

3 4iE

ASFE TR AR D) R B AL Ry SR,
HECFDHATS, BT T iR e b s s LA (A 2
T R AR T F T A K B A T A
TE S A DL e XA [ B R U
THor A DL o
3.1 ML BEAAEENG R, [EELWT:

(1) Joil Higit /et g iE K3, H A i 4h
PR BB RN K B A O SR 4

T B RN 20230025 | #375Vol. 374 51461

DONGFANG ELECTRIC REVIEW

BN s A A e LT AP AR T

(2) FpgiE X7 CR, A R B A BN
FRIEIRE X 2B B B B R i T AN g
(RIS T, 25 R 4 R AT FLE5 R 1) e 1 £ Pl L6
BB R B LA

(3) PIBRIERI N, A RS BATRER
(RIEIRE KR, 28l A R L5 ) P 2 P EL 2 B
A ILVFARR R S mia It AR T A R 2
3.2 xF/EELANEG B S g, BEILUTSE:

TR SLEEHIE R H A IS5, P IE Xs 2
BATREORENE . KGR N B X
S ER ECA R E M AIBRAM) . BERBUSIA R KL

ARG B 1 i B 45 R IR T O B R BEAT AN
VS BT AR B PR o BETORIL, XT3 e
FEM E AL, IR R IR R I 2 P B 3 X T 5, /)
WAL R /NK H PS5, 7 B BUR S IR T A
YR T REW R B R R, (B B A e T
APPSR T 52 21 1 BORIIBRH1, PR AT — 2R 51
GRIAC T AT R i e v A (R S AR
Tigko

SE R

[1] 8% XP%, ZEfi70, DWtiras. KA SR RN FIREY
HUEREM T ] o [ LT AZ244R, 2007(12):7-13

[2] Gott B E B, Kaminski C A, Shartrand A C. Experience and recent
development with gas directly cooled rotors for large steam turbine
generators[J]. IEEE Transactions on Power Apparatus and Systems,
1984, PAS-103(10):2974-2981

[3] HAF, 4828, 100~200 MW 574V 50 R LA R 5 iR T+
THEI]. R HA, 2006, 20(3):193-195

[4] BB, e/, ViR R pLIE KR IRE L[] AR 07
SFiL, 2008(1) :1-8

[5] 30, BRIAK, RS AR A R L Tl X
i RHFSA ). T E AL TAEZAR, 2010, 30(6):63-68

[6] AR, WINRAL, SEadHE. VAR HUNLAEE 74 7 A2 1) 38 A4 20
RGURANFFEDT AL T]. KREHLEAR, 2011(5):9-12+16

[7] WasCe. BUE AL AAIM. 78 2296 22388 R4 H A, 2008

[8] Chen C-J, Jaw S-Y. Fundamentals of turbulence modeling[M].
Washington DC: Taylor& Francis, 1998

[9] EAEZE. THERES) 7170 —CFD BB S A [M]. b
B BRI, 2004: 1—13,31—38

73



T B RN 2023.00.25 | E3785Vol. 374 51461

DONGFANG ELECTRIC REVIEW

SY BN &

RABSERAFARIPBRNERAT, RE 611731

WE: ALt TF XNE AN B R T 0 RELI AR SR . CREO i 32 5 3R ¥ 09 = 442, 8T ANSYS %
MEFERZ AL Z o B RARBOFN 7 AR R T EMELN, ATRIBTARRESE,

K A S RO

hESAE: TM621; TKI124 HERFRIAEG: A NXEHES: 1001-9006 (2023) 02-0074-05

Discussion on Numerical Optimization of Spiral Groove Tube
of Tubular Pir Areheater

WANG Xiaozhen, HUANG Xuefei
( Dongfang Boiler Co.,Ltd., 611731, Chengdu, China)

Abstract: The paper discusses the numerical optimization and energy efficiency evaluation of spiral grooved tubes of
tubular air preheater. The three-dimensional model of spiral grooved tube is established by CREO software, the heat
transfer coefficient and resistance coefficient are analyzed by ANSYS. The optimal structural parameter of spiral grooved

tube is considered by means of energy efficiency evaluation method. The paper provides reference for engineering

designers.

Key words: spiral grooved tube; numerical simulation; energy efficiency evaluation
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Research and Application of Remote Automation System for High Voltage
Transmission Line in Yuanba Gas Field

YANG Yang, ZHANG Wen, LI Changchun, JIANG Yufeng, Bl Quanyun, ZHANG Yongtao
( Guangyuan Natural Gas Purification Company of Sinopec Southwest Oil and Gas Company, 628000, Guangyuan, Sichuan, China )

Abstract: Yuanba Gas Field is the second super-deep marine gas field deployed by Sinopec in the Sichuan Basin, located
in the northeast mountain area of Sichuan Province. The high-voltage transmission line of Yuanba Gas Field is the only
source of power of Yuanba Gas Field, with a total length of about 127 km. The transmission line is characterized by wide
distribution, bad natural environment, and difficulty in troubleshooting. In combination with the actual situation of the high
voltage transmission line in Yuanba Gas Field, in order to solve the problem of troubleshooting the high voltage
transmission line, shorten the troubleshooting and processing time, and reduce the labor cost, a set of remote automation
system for the high voltage transmission line has been developed from the aspects of software, hardware, and ligand
system. The average time for the system to automatically process the fault is 0.1 h. The system shows that the average
time for manual processing of fault points is 2.4 hours, which is far better than the previous average time for manual
troubleshooting and processing of fault points, and it has important research and application value.

Key words: high voltage; transmission line; long-range; automation; failure point
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