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The Overview of Industrial Data Space (IDS) and Practice of
the Testbench Deployment

ZHOU Honglin', PU Xiaomin', LI Yong', ZHAO Zhihai® LI Rong’,
YANG Zhiwei*, LIU Ying?, PAN Yifan®
(1. DEC Academy of Science and Technology Co.,Ltd, 611731, Chengdu, China;
2. China Academy of Information and Communications Technology, 100191, Beijing, China;
3. China Telecom Research Institute, 102200, Beijing, China;

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

Abstract: Under the background of the active development of industrial data space (IDS) research in major countries in the
world, this paper first introduces the concept of industrial data space and four typical application scenarios. Based on the
application and demand, this paper introduces the overall architecture of industrial data space, and then expounds the
reference architecture model of industrial data space from the technical aspects of business, data and services, software
and security. Finally, based on the scene of data model transmission in Dongfang Electric Corporation, a testbench is built
to verify the feasibility of system deployment.

Key words: international data space ( IDS ); testbench; data asset; shared data; data sovereignty
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The Effect of Catalyst Supports on the Dynamic
Durability of PEMFC Membrane Electrode Assembly

XIE Guangyou'?, LI Ting"**, YAO Minxuan'-?, LIU Peng'*
(1. Dongtang Electric Fuel Cell Technology Co., Ltd., 611731, Chengdu, China;
2.Sichuan Key Laboratory of Long-life Fuel Cells, 611731, Chengdu, China)

Abstract: The start-up and shut-down (SU/SD) play an important role in the degradation of proton exchange membrane
fuel cell (PEMFC) for automobile applications. During the SU/SD process, because of the coexist of H2 and O: in the
anode, the cathode reaches a high potentials (1.4~1.5V) and results in severe corrosion of the carbon support. In this
paper, three types of cathode catalyst layers are manufactured with three catalysts based different carbon supports, and
the EIS, ECSA and polarization curves are evaluated as the increasing of SUSD cycles. The result shows that the more
stable the carbon support is, the better durability the catalyst layer shows. The catalyst layer based graphitized carbon
runs 900 SUSD cycles, the catalyst layer based semi-crystalline carbon tolerates 450 SUSD cycles, but the one based
amorphous carbon only tolerates 250 SUSD cycles.

Key words: catalyst; carbon supports; membrane electrode assembly; start-up and shut-down cycles; durability
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Johnson Matthey; @ f1 S5 4Lk A (GC), 46 wt% Pt/C,
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Application of Fuzzy PID Control in Hydrogen Fuel System

TANG Gang , LIAN Yong, YU Qi, ZHENG Xidong, PU Wei
(Dongfang Electric Fuel Cell Technology Co., Ltd., 611731, Chengdu, China)

Abstract: The application of hydrogen fuel cell in the field of new energy is increasing, and the corresponding control
system has been widely studied. In order to improve the pressure control precision of hydrogen loop in hydrogen fuel cell
system, a control strategy based on fuzzy PID in hydrogen loop is proposed in this paper . The control of hydrogen supply
module in hydrogen loop is nonlinear and the mathematical model is complex, so the traditional PID control is difficult to
obtain a good control effect, Fuzzy control has a good control effect on the complex system with large delay, time variation
and nonlinear. Based on the research of fuzzy control theory, the paper gives the structure diagram of fuzzy control,
Combined with the control precision and experimental data of hydrogen loop, the membership function of fuzzy control
was selected, the fuzzy control strategy table was established, and the output function was defuzzized. The algorithm
model of fuzzy PID and traditional PID is established in Simulink simulation. The results show that the fuzzy PID controller
has the characteristics of fast response, small oscillation amplitude and short stabilization time.

Key words: hydrogen fuel system; traditional PID; fuzzy PID; membership; Matlab;
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hESHES: TKIL; U473.8 EAPRIRES: A XEHS: 1001-9006 (2022) 01-0018-04

Study on Optimal Ratio of Equal Mass Filling of Hydrogen Storage Bottle
Group in Hydrogenation Station

YUAN Xi, LI Yingru, HE Jinghao

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

Abstract: Hydrogen energy is a kind of clean and low-carbon energy. At present, the utilization and development of
hydrogen energy are mainly concentrated in the transportation field (hydrogen fuel cell vehicle). Hydrogen refueling
station is one of the key infrastructures for the commercial application of hydrogen fuel cell vehicles, and it is an important
link in the construction of hydrogen energy industry chain. At present, the main method of hydrogen storage in hydrogen
refueling stations is high-pressure storage, and the storage containers are hydrogen storage bottle group and tank. The
configuration of hydrogen storage bottle group in hydrogenation station is very important to improve the utilization rate of
hydrogen storage bottle group and reduce the Start-stop frequency of compressor. In this paper, the classification method
of hydrogen storage bottle group is studied, and the optimal ratio of three-stage filling of hydrogen storage bottle group is
obtained, which has practical engineering significance for guiding the classification design of hydrogen storage bottle
group in hydrogen station.

Key words: hydrogen refueling station; hydrogen storage bottle group; optimal ratio
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KABSBRHRERAT, MER 611731

WE: ALBE REMILF XA T ARREAL, FETHATRAZEXZHRAXBKX, ARBIET FHMEL
LEC K-S SR 0%

KHEIR: RAEMALA XA F; K BiE; HAgk

hESHS: TKI72; TM623 RAFRIRES: A XE4S: 1001-9006 (2022) 01-0022-04

Research on Heat Transfer Property of Stainless Steel Rolling Fin Tube
YANG Yang

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

Abstract: In this paper, through the experimental study on heat transfer performance of stainless steel rolling fin tube, the
relationship curve and formula of heat transfer coefficient are obtained, which effectively verifies the heat-transfer
capability of stainless steel rolling fin tube.

Key words: stainless steel rolling fin tube; experimental study; effective verification; heat transfer capability
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gms: 2RSS WL E (kg/s); he: IKZEIALE
K Jikgs b RBEERELRE (Jkg): pr R BEREE
(kg/m®); Vi AEBAT (m®); o BRI BRI
BFTE] (s)5 g ZRVROEENREIRE (C); o WEER
T CCHs A AR08 XA 2 <& i
kg'm?2-s! ;

PR ETFE R (3):
D+

P, =22 3)

MECF R ZE TR L (4):

_ [(ts_taZ)_(tl_tal)]
" In[(t,~1,,)/ (t,—t,)] (4)

SERERE K A (5):
D

m

"~ AAr,

(5

WRIGME Al A2 Bl. B2 &S H AL A
KB R LR 1~ 4.7 RS B fE T,

Ps=qms(hs-h) (2) s et s .
A PR FE AN HIAE£0.5 °C L A R
ik FSHIE 1%, FEVRIERREL0.S C o P REIEE
L PEITE 0.5 °C VA BEMUR B R PS B 2E+1%.
=1 IS Al BRI
P 5
2 %
1 2 3 4 5 6
TAGFERE /C 29.9 29.8 30.0 29.7 29.8 29.8
FAMMRE /C 61.28 59.3 56.65 54.54 51.97 49.8
IRV B ] | MPa 0.16 0.16 0.16 0.16 0.16 0.16
IR /C 114.0 113.9 114.2 114.6 113.7 119.0
A BERIRE 1 °C 110.1 109.8 109.9 110.5 109.3 114.6
AIREEE R R /kgh! 1.461 1.595 1.712 1.852 1.949 2.301
HIREAS TG | W 901.5 984.2 1056.4 1142.8 1202.6 1419.8
TERE /kgs! 0.029 6 0.0342 0.0415 0.0472 0.056 6 0.070 3
A i AT 25 SRR / kgrm2s! 4.62 534 6.48 737 8.84 10.98
TRRAE /W 933.5 1013.9 11115 11783 1261.1 1413.0
PR ZE | % -3.43 -2.93 -4.96 -3.01 -4.64 0.48
FHiRZE 1 C 65.5 66.49 68.11 69.92 70.24 76.74
jif:jff CULIE T Sh 20 W T B O A 598.6 642.1 680.1 709.3 749.5 788.8
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2 WIS A2 MR REEIE
F 5
2 %
1 2 3 4 5 6
FEFEORE /C 293 29.5 29.2 29.0 28.9 28.7
AWM MRE /°C 61.78 59.1 56.95 54.37 51.23 48.52
KA BRI )] /| MPa 0.16 0.16 0.16 0.16 0.16 0.16
YR /C 113.9 113.7 114.6 113.7 114.1 113.8
A BERIRE 1 °C 110.1 109.6 110.4 109.6 109.8 109.3
ARIRBR IR R / kg'h! 1.556 1.599 1.759 1.851 2.022 2.244
FRIRBA e /W 960.1 986.7 1085.4 11422 1247.7 1384.7
THRIE /kgs! 0.0303 0.0349 0.040 9 0.046 7 0.057 0 0.070 6
A ol W T = SR ERE / kgm?s! 473 5.45 6.39 7.29 8.90 11.03
TR HE /W 989.1 1038.2 1 140.6 1190.7 1279.2 1 406.3
PPHRZE | % 2.92 -4.96 -4.84 -4.08 2.46 -1.54
FHiRZE 1 C 65.42 66.54 68.75 69.42 71.51 72.67
3 R B0 CBLEE & b %06 08 T AR R 5 kD
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/W‘m'z‘K'l
3 NG Bl EARERERIRE
s X P
1 2 3 4 5 6
TAFEDRE /C 27.15 26.9 26.7 26.4 26.1 25.5
TAMRE /C 57.89 55.59 52.76 50.78 47.53 44.81
IRV EEE )] / MPa 0.16 0.16 0.16 0.16 0.16 0.16
PGB /C 114.2 113.6 114.7 114.9 114.3 115.0
AR/ °C 110.2 109.5 110.4 110.6 109.9 110.5
RE S = kg h! 1.46 1.577 1.774 1.816 1.947 2.255
IS T E W 900.9 973.1 1094.7 1120.6 1201.4 1391.5
TERE /kgs! 0.029 6 0.034 2 0.0420 0.047 5 0.0570 0.071 0
A ROB AT 2 SR ERUE / kgrm?sT! 4.62 5.34 6.56 7.42 8.90 11.09
AW /W 914.5 986.1 1100.0 1163.8 1227.6 1377.9
PR ZE | % -1.48 -1.32 -0.49 372 2.14 0.99
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3R B CLLER A Ah 3R i T B O R B
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P 5
2 %
1 2 3 4 5 6

FEBRE /C 28.4 28.5 28.3 28.3 28.05 27.8
M MRE /C 59.47 56.03 53.51 51.39 48.69 46.17
ZIRIATEE ) 1 MPa 0.16 0.16 0.16 0.16 0.16 0.16
AR /C 114.2 113.9 114.6 113.8 114.2 1155
KRR E 1 °C 110.3 109.9 110.4 109.6 109.9 110.9
AVREE R R / kgh! 1.468 1.644 1.787 1.819 1.991 2.096
IR E /W 905.8 1014.4 1102.7 11224 1228.6 1293.3
TEIE [ kg's! 0.029 0.0356 0.0415 0.047 2 0.0570 0.070 6
A oA RN SRR E kg m?s! 453 5.56 6.48 737 8.90 11.03
TRRHE /W 905.5 985.0 1051.4 1095.3 1182.4 1303.4
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iE=F Delta 18231 A BB DB W

B 1%

FHESEARSBENERAR, M = 618000

WE: 2T delta B&H AR TR FEZRIBEIFR, HWhodfde, F3RAM, ENF2AEATHEEEREMT R
A& F delta %, 127 F delta B R ERIEEAAEERTWATRT, THRKEREEEREE, LAIXA TR FHEWL
IAF X, TEAREIER TRRAEEFR, TL, ARHFEMN, &FHAEH delta BEA — = B AHTF. ALIA 7200
KW A A B, HiEE T delta &R R 6K L, FiBid Top FER L LKL R+ 69T,

KEIE: delta B = ki A
FESES: TM311 RAFRIRES: A

XEHS: 1001-9006 (2022) 01-0026-03

Application of Stator Delta Connection in Large Motor
FENG Deyang

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

Abstract: Delta connection of stator is easy to produce the third harmonic circulating current in stator winding, increase the

loss and cause heating. The classical theory of electrical machinery does not recommend delta connection in high-power

motor. However, delta connection can effectively reduce the power supply voltage on the premise of keeping the motor

phase voltage unchanged. Also, by changing the star / delta connection, the same motor can adapt to different voltage

levels. It can be seen that delta connection still has application prospect in high-power motor. In this paper, taking 7 200

kW motor as an example, we demonstrates the focus of delta connection application, and proves its feasibility in

high-power motor application through industrial application.

Key word: delta connection; third harmonic; circulating current
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s HE: 2021-05-03
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2.1 BREHEER

TR R e B ATER T, AR Z L.
RISk R I R AR R AR Y g 18, 9D R sE TR
7% B) 43 AT A RSP 2 TR U 5 1

WA 7 R ZE A 7200 kW AL, ET
MR AMEY 1500 mm,  7ELRIUEE T 14 58 B B L
GAEFEERTERS, EHBEZME TR, ©
T W HGEA 1200 AN 4 W, TR Fr 4 A% 53 AH
FEHY 10, AR FH R PR B0 A AR RE 280 T A7 28 P A1
R 3R IR 2 T 1 O ™ 2B B LA b B
22 5hR

S LI Rl g B R Jah ik, FLDh 2R /AN AT
Yo X TSP BALE R R DR AU AT R, K
SERET Z RSB, B IR, T SRR
Mditt.

HUHL BB 2 LA ThDh 2 S Ee, AT
M DR R KL, &Y HOARBRE, X
D RB S AR RN . 3R A F] 7 200 kW H
ML, EETABRE 4 K8 S B, BEHLIREZR R
NIRFEREAR . DhRR RS S IS HUS T & 2K,
TEPRUES BRI T, EABORAE 5, AT AR
B ARG VS IR IR A, ANTTT PR IR AL o B
23 AL

BT RG, RAAWRT I,
A A = = A B P A B A
5L, o delta BB B U AL THIR LS 5%

4 R AN BCA R FE L& 120/101 & 96/77.
TEA B 0T by SR Z4Ei2 3 i i 20 A PR oo
B 5 AR Z5 5 10775, AR D7 L 7 200 kW
LA 18 AT L0 I PR F R o LU AT T 0 B A
Fritf. Wk FFT 7047, ATRUE HERA 120/101 4
BC A B, AH F R = JOE B IR EE 0.57%, =
(1 £ H U U FRLIAL o EL AR, 1207101 FERC & 1 £t
BAHHOE B AT B 1 s, OB R S
£ 1FR; 96/77 FEEC A I, AH HL L H R = R
HLIL i LN 1.21%, =R 300G FI o RIS,
96/77 FE ML & I A A FLIALIE I o AT an B 2 o
FLl e B B R 2 s
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SUH LR FFT 20

{ .

1 3 & 79 141131517192123252729

WD B/ I AL (%)

W EL

1 120/101 #&EEL & AT A EHE R RIE R 547

=1 120/101 BE AR A ERIER S

W MR E W WEE

s . T o
WE (A B4 o (A HHH
1 1263.03  100.00% 1 009  001%
3 72 0.57% 13 0.05 0.00%
5 0.08 0.01% 15 0.05 0.00%
7 0.35 0.03% 27 017  0.01%
9 0.32 0.03% 29 0.13 0.01%
U AN HLIR FFT 04T
5 1%
2
8 o5

M7
H

1357 911131517192123252729
WP
2 96/77 tEEL AR AR IR ISR ST

T2 96/77 EEL AR AR BRIEKE 5t

L) G e i) WwEE

V&:id A) [ERp=e R A Lk
1 124515 100.00% 11 0.34 0.03%
3 15.01 121% 13 0.07 0.01%
5 0.67 0.05% 15 0.12 0.01%
7 0.06 0.00% 27 0.15 0.01%
9 0.81 0.07% 29 0.14 0.01%

oAt E, BEALRIFERL AL 120/101 FERC
GHER, BB REAM AR REBER G N

28

0.57%, A LLZABE AT
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AR T %, A S 45 DR L R 3% B LI T )
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24 ZHEMRERA

T =AH RGN FREE, AT R PR R AN FR
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FE L HR IO 1) SRS A A
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JEimiE =iE B E B2 R

X BRI FHARN AFFE? KR KRR

1LEERESESEU DI HEAKRE, K# 611731; 2 XHTRSEAFRGRIFRHERAT, M B3 643001

FE: A XA B RAEREZEBERNORBEEANEZSR, MAKERBRHBEILEIFEHRKGFN, B oingk., AL
ZMRE. MEFHTRE, EREANHRAER BEMNELZ R HOEARREA TR R, BT 5WHEL TR X ZGRE,
BHERNEZEFRARESE, ATFREFHREARDOBETE, NEFRIMEE K, KA Waters k. B IZitFadL
(it HARLE A 007 X, BT O, RIL Tk 2 M M MAS Mk T A . b ik e JEAR S 28T 0 TR A ik 2 ikt 7
&R T FH .

KEE: dEAR; R ZEELM, F3: K
hESAS: TQ055.8 RAFRIRES: A XEHS: 1001-9006 (2022) 01-0029-05

Discussion about Design of Nonstandard Flange Connection
LIU Weidong'?, JI Mindong'?, FU Tao'?, ZHANG Yonglu'?, ZHANG Qiangqiang®

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

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

Abstract: Based on large pressure vessel with nonstandard flange connection of one project, local sealing failure occurs
during hydro-static test twice. Firstly check and verify strength and stiffness of structure as per standard and code whose
result meet the requirement. Then according to the basic principle and method of flange design, analyze the probable
reasons and preclude, the conclusion is that flange sealing design is unreasonable. To achieve economical solution,
utilize the Waters method, theory of circular plate and numerical simulation to analyze and calculate based on mechanism
of sealing failure and the flange structure is changed slightly to solve the problem. This method can be utilized to verify
sealing design in conjunction with flange design method during nonstandard flange design

Key words: nonstandard; structure of flange connection; sealing design; discussion

WRAR V2 22 HE A I ) A AR RVE T PR H A
PR, IRk B A M BRI R . SRR K
PRk g, I8 R R AR
B R, A SCRUR FARAR KA 2 E SR A AT
BT KRR Sy s, B fhilig 58 A #EAT
IKIEAREGIS , [ AJFERIE BRI, (FH I 1 &
X ERIL R (A& B, Uk ke ok
BEAT A

MR 22 G R BT JE A Ji BN 5 s T L
Ko WRIRFE R RQTTE TR D45

i HHER: 2021-04-12

Wit KA GB/T 150.3 1] Waters % (R |
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Study on Welding Technology of Dissimilar Steel for Pressure Bearing Pipe
and Nnon Pressure Annex of Boiler
LI Wenhui, YIN Runbang, ZENG Hui, ZENG Huigiang, PAN Yi
(Dongfang Boiler Group Co., Ltd., 643001, Zigong,Sichuan,China)

Abstract: In this test, the welding of pearlitic steel pressure parts and austenitic steel non pressure parts in boiler
superheater and reheater components was studied. The joints of pearlitic steel (12Cr1MoVG) and iron-based austenitic
stainless steel (1Cr20Ni14Si2) were welded with R317 electrode and A307 electrode respectively, and the microstructure
and microhardness of the fusion zone formed by welding were studied and analyzed. It is concluded that the selection of
pearlitic steel welding materials for dissimilar steel welds of pearlitic steel pressure parts + iron-based austenitic stainless
steel non pressure parts is more conducive to ensure the safety of product operation.

Key word: pearlitic steel; austenitic steel; dissimilar steel; fusion zone; microstructure
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Application of Smart Power Plant Data-computing System Based on the Host
of Condition Monitoring in New Million Coal-fired Units
CAO Zifei', XING Luping', LIU Zhengyu?
(1.Huadian Laizhou Power Company Co., Ltd., 261400, Laizhou, China
2.DEC Academy of Science and Technology Co., Ltd. 611731, Chengdu, China)

Abstract: In order to comprehensively improve the reliability of unit equipment operation and the safety production
management level of power plant, the comprehensive monitoring equipment, the professional operation and maintenance
personnel, the integrity of data and information, and the standardization of power plant management are comprehensively
considered, Huadian Laizhou has put into operation a smart power plant data computing platform for remote monitoring
and diagnosis of some new million coal-fired units. This paper mainly introduces the overall architecture and some
application cases of the system.

Key words: power plant unit; smart power plant; remote monitoring; diagnostic analysis
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Chemical Behavior and Reaction Mechanism of Limestone Composition in
Wet-FGD
LV Lidan', YANG Zhizhong'?
(1. Clean Combustion and Flue Gas Purification Key Laboratory of Sichuan Province, 611731, Chengdu, China;
2. Dongfang Boiler Group Co., Ltd., 611731, Chengdu, China)

Abstract: The chemical behavior and reaction mechanism of compositions in limestone in wet flue gas desulfurization
(WFGD) are studied. In limestone-gypsum WFGD system, in addition to the main component of limestone CaCOs3, the
soluble MgCOs in limestone also participates in the reaction. This paper studies the reaction behavior of CaCOs; and
MgCO3 in WFGD in the presence of SO2, SO3, HCI and HF in flue gas, and analyzes the priority of reaction, which has
guiding significance for calculation of material balance and system design in WFGD.

Key words: limestone; wet FGD; CaCO3; MgCO3; reaction mechanism
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Discussion on Corrosion Protection for Long-term Transport and Storage of

Offshore Wind Turbines
LIU Guilin
(Dongfang Electric Wind Power Co., Ltd., 618000, Deyang, Sichuan, China)

Abstract: Offshore wind turbines generally experience a long period of maritime transportation and storage, the marine
weather is changeable, humidity is large, salt spray is heavy, and the metal and electrical components in the unit face a
great risk of corrosion, so it is more important for the protection of the unit in the transportation and storage process. This
paper puts forward some empirical suggestions for the protection measures in the transportation and storage of wind
turbines for reference in the industry.

Key words: wind turbines; transport; storage; corrosion protect
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The Influence of Trailing Edge Serrations on Aerodynamic
Performance of Wind Turbine
ZENG Mingwu', YANG Junwei?, SUN Zhenye?> , WU Xinbo'
(1. Dongfang Electric Wind Power Co., Ltd., 618000, Deyang , Sichuan, China

2. Yangzhou University, 225127, Yangzhou, Jiangsu, China)

Abstract: With the transfer of wind farm from northwest, northeast, and north of china area to southwest mountainous area
and coastal area in China, and the diameter of wind turbine exceedsd 200 meters, the noise problem of wind turbine is
more and more serious. Trailing edge serration is the most commonly used passive noise reduction accessory of wind
turbine blades, but it also leads to changes in the aerodynamic performance and load of wind turbine. Wind tunnel tests of
lift, drag and surface pressure distribution of airfoil were carried out in Yangzhou University low-speed wind tunnel to verify
the influence of different trailing edge serrations on the aerodynamic performance of airfoil. Using large-scale wind turbine
design and analysis software BLADED, and the influence of trailing edge serrations on the aerodynamic performance of
wind turbine is discussed, and evaluates the influence of serration on the steady-state load of the blade root. The results
show that the trailing edge serrations can improve the aerodynamic performance of the wind turbine, but increase the
steady-state load of the blade root.

Keywords: wind turbine; trailing edge serrations; wind tunnel testing; aerodynamic performance
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Automatic Power Plant Start-up & Shut Down System Scheme Design of
M701F4 Gas Turbine Combined Cycle Unit
DONG Yihua, XU Bo*
(Dongfang Electric Co., Ltd., 611731, Chengdu, China)

Abstract: In this paper, through the research on the one button auto start stop scheme of Dongfang Mitsubishi M701F4
gas turbine combined cycle unit, combined with the gas turbine sequence control and combined cycle configuration
scheme, and referring to the actual engineering experience, the overall scheme and main control process of one key self
start and stop of this type of gas turbine combined cycle single shaft unit are sorted out, A preliminary design scheme for
APS of M701F4 one driven one single shaft combined cycle unit is proposed. By introducing the overall design, breakpoint
setting and function grouping of one button auto start stop, the general idea and main difficulties of implementation are
analyzed. The final purpose is to realize APS of the unit, reduce the manual intervention in the process of unit startup and
shutdown, improve the level of automatic operation and control of the unit, and provide necessary conditions for the final
realization of "unattended" unit.

Keywords: gas turbine combined cycle; automatic power plant start up & shut down wntrd System; APS; functional groups;

breakpoint;
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How to Manage the Transition Period Based on the Analysis of the Difference
between the Old and New HAF602

WANG Xingxing', LUO Wei?
(1.Dongfang Electric Co. Ltd., 611731, Chengdu, China;

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

Abstract: In order to adapt and meet the requirements of the new regulations, ensure the smooth transition of the team
construction of nuclear safety equipment nondestructive testing personnel in the reform, reduce the risks and impact
brought by the changes of the old and new regulations, and improve the equipment manufacturing quality management
ability, the author commits to analyze and discuss the coping strategies, puts forward suggestions on how to manage the
transition period of new and old qualifications through comparing the differences between the old and new HAF602, and
the significance of regulatory amendments.

Key words: HAF602; nondestructive examination; comparison between the old and the new; qualification management;

transition period
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Calculation of Heat Transfer Coefficient at Pressure Boundary of A Heat
Exchanger
LI Chao, WANG Bo, YANG Yang, GUO Zhengrong, CAO Xuefan, JIANG Fengming
(Dongfang Electric Co., Ltd., 611731, Chengdu, China)

Abstract: Pressure boundary heat transfer coefficient is an important input condition for structural safety evaluation of
nuclear heat exchanger. Through the demonstration of single tube model method, this paper determines the solution
method of pressure boundary heat transfer coefficient suitable for engineering application. On this basis, the CFD
simulation of a special-shaped structure with pressure boundary of a nuclear stage heat exchanger is carried out. The
analysis shows that the distribution deviation of heat transfer coefficient in and out of the oral cavity of the heat exchanger
is great, and the value method of heat transfer coefficient in and out of the oral cavity under different flow and temperature
conditions is given. The data obtained in this paper can provide reference for the calculation of heat transfer coefficient at
pressure boundary and provide key input reference for structural safety evaluation.

Key words: CFD; method demonstration; heat transfer coefficient; heteromorphic structure
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Discussion on the Selection of Condenser Pipe in Inland Nuclear Power
Project
SU Hong, LI Zhonglin
(Dongfang Electric Co., Ltd., 611731, Chengdu, China)

Abstract: In this paper, the composition, physical and mechanical properties and economy of TP304 and TP316 materials

are compared, and the selection of condenser pipe is discussed in respect of the water quality conditions and the

requirement of 60-year life of nuclear power plant.

Keywords: condenser; stainless steel; TP304; TP316
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A2 AL, BITE S ClK b (BB AR SR NS
JE b A UK

“TP316”(SUS316) /& /& 35 [F ASTM FrifE H 1) it
5 AR LE TR ] AN S AR AE GB/T
20878-2007 f ., 5 Z X M M M 5 N
022Cr17Nil2Mo2 (IH 5 Jy 0Cr17Nil2Mo2), J&
Cr-Ni B [CIAARHFHN.

HAF 2 5 TP304 AL, TP316 4L 5
RN T Mo, 1 Mo & — P il 4 e, wl A
RSN e, SR T EE R G R A
B Mo HIBRALYD, A A BA g% TR R, ORI
ANEE NS 2 R D T B 1T 3 B0 R R e, PR S
TP304 FHEL, TP316 MM i itk 5 5

FRS LR KRR RS, TP316 F1 TP316L 1)
X A2 5% & A —FF, TP316 Ik & & <0.08%,
TP316L B & <<0.035%. FAKILFE 1.

®1 HERSEEBE

%

C Si Mn P S Cr Ni Mo
TP304 0.04~0.10 <1.00 <2.0 <0.04 <0.03 18.0~20.0 8.0~11.0
TP304L <0.03 <1.00 <2.0 <0.035 <0.03 18.0~20.0 8.0~11.0
TP316 <0.08 <1.00 <2.0 <0.035 <0.03 16.0~18.5 10.0~14.0 2.0~3.0
TP316L <0.035 <0.75 <2.0 <0.04 <0.03 16.0~18.0 10.0~14.0 2.0~3.0
3 BMAEWNERLRBEMHNWIE. VIMEEIIRE
F2 EMABRERSRBZEMEREXTBR
- - P i Al 5 i IR LA rdics LS KRB
MRS RS - - - §
MPa MPa % GPa g/em W/m-K 10
TP304 =515 =205 =35
1Bk 193 8.03 13.8 15.1
TP304L =485 =170 =35
TP316 =515 =205 =35
1Bk 193 8.03 13.4 16.2
TP316L =485 =170 =35

72




Fr T R 2022525

DONGFANG ELECTRIC REVIEW

%36%V0l.36 215514158

4 BRAAEWNERRF[EERAKRHSERE
3 ERTERNERRFEERKRESERE
ABTE mg/L ES
<200 TP304. TP304L. TP430
<1000 TP316. TP316L
5 ERNRETEEAIEE RERKKEEH

®4 KA LIERARMER RREFKOKBERFEMS
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K* i SR RE 985
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N Ca? 245 i3 T HR Eh A 500
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Cl 160 pH 1H 6.5~9.8
5 SOs> 880 AHE
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PTANY

IEBL T HIZK BB o

FARIT LT B, 2007 4F 1 3 % 2009 4 9 KK G, #EBL00K Cralth. — B, fEF KAk
ISl IR EE, T ASCIRAE A B 28 RO FR A h 2 R CLE s T F 4741,
F 5 KINILER 2007 £ 1 B-2009 4 9 A7k CI #iiR

i 1] 07/01/08 07/02/07 07/03/07 07/04/05 07/05/08 07/06/06 07/07/09
Cl (mg/L) 13.44 13.75 16.49 7.64 9.42 11.04 8.61
i [i) 07/08/07 07/09/13 07/10/10 07/11/03 07/12/05 08/01/04 08/02/15
Cl (mg/L) 8.58 8.58 12.03 12.77 17.11 14.51 16.59
i [i) 08/03/04 08/04/15 08/05/06 08/06/05 08/07/03 08/08/11 08/09/09
Cl (mg/L) 15.01 9.39 10.17 10.48 10.38 9.20 10.85
i [i) 08/10/10 08/11/06 08/12/03 09/01/05 09/02/03 09/03/10 09/04/06
Cl (mg/L) 10.74 13.23 11.43 11.14 12.17 11.10 9.27
I i) 09/05/05 09/06/04 09/07/02 09/08/05 09/09/08 XA \
Cl (mg/L) 9.62 9.67 10.43 21.38 31.39 12.36 \
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ZHRS: 1001-9006 (2022) 01-0075-03

The Introduction and Analysis of Design Process of TS EPR Nuclear Island
Auxiliary Component
LI Meng
(Dongfang Electrical (Guangzhou)Heavy Machinery Co., Ltd., 511455, Guangzhou, China)

Abstract: The process of basic design and design review for TS EPR nuclear island auxiliary component is introduced.

Including design input and interface. design output. detailed design and design review.

Key words: nuclear island auxiliary component; basic design; interface; detailed design; design review
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A Case Study of Optimizing Supply Chain Collaboration
HUANG Min, ZENG Rui, GUO Yanli, WU Changbin
(Dongfang Boiler Group Co., Ltd., 611731, Chengdu, China)

Abstract: In order to strengthen the management of the supply chain, the enterprise adopts the management idea of
"horizontal integration" to break through the internal and external barriers through the systems such as product
component network submission, raw materials delivery list, and drawings e-distribution to collaborators to establish an
effective linkage between the enterprise and its suppliers. Thus an effective closed-loop management of the whole supply
chain is constructed practically while a community of shared interests is built up systematically.

Key words: supply chain; product component network submission; raw materials delivery list; drawings e-distribution to

collaborators
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Discussion about Risk Management in Nuclear Power Project Execution
WU Chen

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

Abstract: In order to strengthen the risk management and control of the delivery schedule of nuclear power projects, the
process of formulating risk early warning indicators and monitoring measures according to the overall objectives of the
project and key nodes adopts the PDCA idea of the quality management system, that is, through risk control work
planning (confirming and inputting the customer's requirements for risk control, confirming the objectives of risk control,
clarifying the relevant responsible scopes and responsibilities), identifying and analyzing and evaluating risks (clarifying
the risk classification list, determining the risk evaluation index and level, risk acceptance criteria and decision-making
level), tracking the effectiveness of risk management execution and obtain effective empirical feedback, so as to achieve a
virtuous cycle of project execution risk management. From the perspective of the system, the classification and
hierarchical management of risk factors are expanded, and a risk management and control system centered on the three
elements of project cost, schedule and quality is established.

Key words: nuclear power projects; risk management
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Research on the Prevention of Seller's Contract Risk in Financial Leasing
Business
TANG Hui
(Dongfang Electric Machinery Co., Ltd., 618000, Deyang, Sichuan, China)

Abstract: Financial leasing is a new transaction system with the development of economy, which is significantly different
from the traditional installment sales transaction mode. In the construction of power energy point projects, especially in the
procurement of power generation equipment, financial leasing becomes a common financing means. From the
perspective of power generation equipment seller, this paper analyzes and discusses the contract execution risks and
preventive measures faced by power generation equipment seller based on the significance of financial leasing and the
role of relevant parties, hoping to provide some reference for power generation equipment manufacturing industry.

Key words: financial leasing business; seller; contract; risks and risks’ preventive measures

20154E8 H, H 4K (2015) 6853 fF—— ([ SCHRLUDAT H 2 ARG 8] 0 SC 55 B30 AT 45 O/ 3C

55 B 3 A T 5% T InbR s 93 A Bk R R 4R S L)
WIBA TR Sk BT AL BT 2 =) AR 0 e — XS
BEOR, mmde A hiliG . Huedl. WeEM R4
R 7. R RLSE DA N )
REYR RO 3 v R P BORBH IL ) R B8 T B £
SERRI H A B RE R, e 8 A R B G K BER
W FLBE A5 OB R BRI 22, 3 A R B AL 0L
55 HRRSE SN A R e A G TR T H
MBS 1T b

1 FEARMARHRT @

Wi HHER: 2021-07-05
TEZBA: B (1980—), 3, 2003 4L T /R{E T
NFVRENYT TAE, FENFS BT,

86

55+ HSENTCVE A AR R IE B2 BTG E 3242 DL S R AL
NG LG e B TR B il T L A
Fe NTCE SRR A BRI AL 5 =R X #EAT 1 0 HT o
SCHR[2DA R B AL G20 5 AN 7R HE s
(IR R R I REEAT T TE . A SCAEE A NTE )
REVR A BIXANRFIRAT W A, R BTG 55 SE A
NG BUR L, R HES BRI £ TR AT Rk 55
1o PRExT & R B A RS T RE, WK H
eSS S AETH BB & REZI3AT X
R R BT, R B T A B A 6T RS
LB AR CEAT b, FFXS T R Rl BT A B2k 55 i

WRZEUR AR T2, W e gy, U MERAR . BLAE AT F SR M AR T LA R



S TR A1 PR S D S AT 4R
2 FREAFHEZISHIALEL

M SN A BER M, 5 1% e 1A i B A
b, i % AL 5% B B A AT A LA PR B R A 3«
2.1 BFTRAERZSHITA

Xt REVE AT LR, e LR
RS A BORMIINE R P e, B E K
WCSR 1 B R E 0 S R 2 PR ), B AT I S 5K
AT AT e 2 52 2 B A /2 120 T JEVE AT 3L
B R K. BTGB P R B F T
BRATDURON R = 2R B IRAE, K% P R Y
{1 75 SR A A2 D B SIZ (1 75 SR T 2 J S 5 52 23 AT
W, (RHEM TR TAT Jyvkc s, R TBOA HEL e & it 4 i
FRRE, PETTHSE B BN Bk S
2.2 BT EREL

BTG I 7 WAR A EAEa,  HS2 NAERD
BRI BR SCT IEH BE IR B 7 SR IO A, i
i 2 B ], A AT e L SRR
PRAENER, AR SRR,

3 RMHABREWESHEFTXR, ABREE. REXK
HENEZHHST

WRYE G FLER2372, REBALST & A2 HALA
MRAE AR 2 AR RILERE, [N
ARG, $RALG RN, ARSI A 4 )
=

HAaSeierh, RBEHSE S R T SR & H)
BAT N E IR o 75 )7 5 HL a0 2 1) 32 78 1 Dy B
VORI R SE 5 AL T5, B BT TR IE &
M, FREEHTREIMENFEE, 205l N5 =I5
WA AT NN %R B 5558 5 1)
Ty, HREEME A KRR I ATl
BALGT A, LB AL 2 m SRS M BRI & R TR
BEZ IS A B R B AL G i Al 45 % 7
A, 2 T R B A BT 4w SR AL

PR AE BN BT B0k 55 T, TUH A BN SR
JEM BRI & RIS AR B B A L, R BRI &
5 ) SR SR AR RN TR B R A £ [ ) S 7 8
AW, FrEE =T RS AE, M

BT RIEAS 2022525 | #3645 V013651415

DONGFANG ELECTRIC REVIEW

HALA

ZLh BT, = AR SRR BRI R

AL A&SH T mh B GE & R R A 3 S AT
T S HUA Fal 5 FL B A TR 00T SR BT AL

AR R BRARSH L AL A RN A
38K B SAS S5 DA R AR 1 BUAS 4 5B L 55 4 i A L
Ab, LA G A RN I ABUR] . ST e AR
NZEAH TR,

SN A W R R 65 A R IR B A R
IBCR, 45 R A R TUR B AR 54T R
H Sz NG AR

4 MEEE

FEAMNGIN NG, BUH B PATH T
WZ . =TT ERTME. XFURESIREL, B
ANTF o B AN B A R BT AL BT AT O RO B
J7 s FRRLNAE Ty 1 00 S5 b DL RS AR SR
IR AR, SRS LR R BT AR SV 55 T 2 o5 A o 4 3
(VAN NIVES 7P Sy e e il i ES DRl Pe s
L AL RN, B ANZEBTTE. X
55~ BRI TR, Bis 1E H AR AR i e 3 e =
HFRR
4.1 MEEEQARMER. £H. WHEHFA

Wi SN S T A i il i, fhBE AL B 2
A& TRk 55k, P R A FEAT L, Tolk 5Lk,
FAAERARIIYE o XTSI, QAT A A i B AL
TR w] B 55T RES I 2 K B S S A —
A PR HE PR 1)

42 MEMESRIP SRR GXHHYERS, AF
MHEEEAHRE. 51, REMBHEAR, AEE
RAFRAATIZE R

B =J5 RS AL GO LA, B B 5530 A
FEHALN RN TT I CRLBT IS0 . KRR
JRARPC) B, HAL A A =07 Rk BT AL BT P
LR G AT SR BOMAR R 263 1 SR 20
Z HEEFIB AR, T2 A PPAl RS ) 3
K, NG AR L
43 MIBXMERITHEIF EHZEINF. BT
XS, TAMITHEBEANZEFET, BBoHK
BMAZEMRIT EZAMBEEZEOES, IH

87




T B RS 2022025 | #5365 V0l 36 M E 1415

DONGFANG ELECTRIC REVIEW

EEANFREMIMA

HIHTTIE , PIBERIE & R BURIAT LSS NN
FI%, BT WAL KA HSE AT AR,
RAEACE AR . WSS A —F, Al
NAI L5 3 L AL, A T AL Rk BT AL BT 5
[ o ST SRRF LSRR ARG TP SR A 2, 0T SUES
LA TR A5 T2 1 Rl B A 5T A R RO ABUR o XK IE
TR FAT NSEEIE T T BRI &
4.4 MBEENNAEFEE, HEANKIEBXSEB
IR & BRI A ESTE

S N RAT B BRI & 1R, R A5 TR
JIX 55, CAMONHESE, e Bl 6T il ok, By
SIS NTE PN == goig & o

b an AR AL AR I T 37 B s St fir, w]
LUK SEAF AR $ R, ORI AN B Se ke ki s
freg7R N, FERMA SO g 3 N BeiS,
S N L FE5 R8 Uiy 10 38E B < 45 R AL I8 i AN
AE SIS [ R AU

e, B2 R —E KA RS, B —
SEMIAAT. AL IREE H BT, SERHSEA
TFRJBLIIRR o (B IS NSHAT 5 7 A1 B0
— R AR Z A BAE 7, Bt
32 FA) R B B S AT B — 3 o T LB 2 R R ) LS5 AT
LR Y S RAE, B R AL AN i 7

SER N .
5 TR SRR BRI

51 TRER. TRAFAEQR, REFRME
HE S

B L P R AL, R AL T 55089 K S il
WHIST AR KRR FEIT R B ST 55 A L R
A X TR R AR RS, SAFREl. o
LS R GEE R A AvEE . SR Sk,
ERPEMF R A, 6T R B R 55 A S H At
TN, X TR HIGER B 32 SH RIS
S BN AL 2 7 O T TR AR T R A R
1T V- o BESR N T EAE SR R A AT . B
o —RI 55 R, ARG A 1 Fil 5 A0 Bl 55 1)
MESE, BAL T R A GE A R BARTR AT, BB
T TR S AN 28 1 52 NAS 188 SR S5 51 R IR T A
P o

88

52 SEEREEMEHESISEREHE

AT A R O AL BT RS N — e KA &
v I Y Yl b Wt A= =
i 4 R AR S 25 AT R, s i 8 AR Bl 5%
bR, A AL AR S AEm %
RS BCR] . 45 B E R HEzA
FESOH OB ML S R &I b B v, A
W55, vE% ity TUE SR Rl B 55k 25 o
SEIR A S RURS DT f S A 1) £l A )
FERM S SCAREMR, HAWIEE, DESMATETT
L 455 B o
53 MAMEARATEEAS, FREESTE,
BRI AR

TEA TR R, AL BRRL R, PS5
BT, PG R R A EEY 55 . A R A% 3 P
BG-PENR RN, B2 P GEER. MEH
PR A SRSV, BinE &iEE R,
ARE—RZE MR A, DARE A SRR, ARe
W BN FEEINET R, BE TR,

RS 55 B R 25 3R 2058 B 24 B . ik, 2
MEEBR R, — @ B SR B . N5 5 R
PN IE S T T N A = 9.0 -2 19 s W 11
JBLIREIT R RS2 N IR B RS DT
O A e HE . TR R AR BT A R R RUR) SUS5 (
E, ANBENTRMINE BY KR, MRz
AR E BT
54 HEAMBESHEXEMARSZEWHEE

HSE N RN 5 S N A VR AR AT TR R AL
AT 55K Je A 45 A 7 55 4 iR 55
Ak R AE BBz, B Al AR HEA A DG Rl
WE. SRR B, RN, RET
75 SRV AR G 45 OSSR A A, 5 AR T AL B S
HIRbRFE R, EHMANES%H ERIhR, |
B AL EAS R . BESICHAH AN A
o, A “HEEhT N “ET, AL CBERT N =R

o

SE 3k

[LVRSE6. ML AT Ml i B R 5% Ml 55 UG B T e T —— 2 T 4 3
NHAAHI]. DAL, 2015(7):130-131

(21825 H. VRS SC B AR i I 2 [ D). B2, 2016



	1  工业数据空间的典型应用场景               
	2  工业数据空间的整体架构                    
	3  工业数据空间的参考架构模型[2]              
	4  测试床部署                                
	5  结语                                     
	
	1.1  模糊控制基本原理
	1.2  控制规则确定
	2.1  模糊PID控制器仿真
	2.1.1 模糊控制编辑界面
	2.1.2 确定隶属度函数
	2.1.3 输入模糊控制规则

	2.2 仿真结果分析
	3.1  氢气子系统压力控制
	3.2  氢气子系统台架测试

	
	 YUAN Xi, LI Yingru, HE Jinghao
	2.1 研究条件假设
	2.2 瓶组最优配比计算

	参考文献

	
	1  环流的产生与抑制                         
	2  delta接线的应用细则                      
	3  结语                                     

	
	1  非标法兰连接结构介绍                     
	2  原因分析                                 
	3 原因的进一步排查                          
	4  原始设计密封核算                         
	5  密封设计改进及效果                       
	6  结语                                     

	
	属性名称
	属性解释
	modelName
	模型名称
	owner
	归属者
	collectionTime
	原始时间
	setcode
	机组编码
	dataInfo
	测点信息（模型接受数据）
	calcResult
	计算结果（模型返回数据）
	addtionalInfo
	附加信息

	
	1  石灰石中杂质的组成                       
	2  烟气中HCl、HF、SO2的反应优先顺序       
	3  HF与Ca2+、Mg2+反应                         
	4  Mg元素化合物在湿法烟气脱硫中的反应行为   
	5  Ca元素化合物在湿法烟气脱硫中的反应行为  
	6  结语                                     

	
	1.1 模型
	1.2 试验方法
	1.3 试验结果分析
	2.1 锯齿尾缘对轴功率系数Cp的影响
	2.2 锯齿尾缘对年发电量的影响
	2.3 锯齿对叶根稳态载荷的影响
	参考文献

	
	How to Manage the Transition Period Based on the A
	WANG Xingxing1，LUO Wei2

	
	How to Manage the Transition Period Based on the A
	WANG Xingxing1，LUO Wei2

	
	来源：东方风电微讯公众号

	
	各接口部门的主要任务如下。

	
	1  定义                                     
	2  项目组职责                               
	3  项目风险控制的程序规定                   

	
	1  工业数据空间的典型应用场景               
	2  工业数据空间的整体架构                    
	3  工业数据空间的参考架构模型[2]              
	4  测试床部署                                
	5  结语                                     

	东方电气评论封面
	页 1
	页 2




