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Transient Dynamic Response Analysis and Experiment of
Condenser Stator End Winding

ZHOU Junpeng, HE Qiyuan, FAN Yangming, WANG Shijian, XIAO Jian, SUN Feng

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

Abstract: The turbine end of the condenser stator end winding was taken as a research object in this paper. A three
dimensional finite element model of the stator end winding was established. Firstly, the periodical variation of
electromagnetic force density in the stator end winding underrated load was obtained by numerical simulation with JMAG
software. Secondly, the electromagnetic analysis results were coupled to the structural model for transient dynamic
response analysis by ANSYS software. Finally, the dynamic response curve and spectrum structure of the stator end
winding with time were obtained. The comparison demonstrates a high level of agreement between the numerical simulation
and experimental results, which has proved the reliability and accuracy of the simulation analysis method. The conclusion
can help to guide the optimization design of the stator end winding structure for the turbine generator.

Key words: condenser; stator end winding; electromagnetic force density; transient dynamic response; experiment
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One-dimensional Thermal Stress Calculation based on Cylinder Model
CHEN Yangiang, YANG Ling

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

Abstract: In this paper, one-dimensional thermal stress calculation methods of finite and infinite cylindrical models are
studied, and the differences between the assumptions of infinite and infinite cylindrical models are clarified, which lays a
foundation for subsequent thermal stress calculation models of rotors. The temperature and stress components of the
cylinder are compared between the difference method and the finite element method, and the temperature and thermal
stress of a high pressure rotor are calculated by taking it as an example. The results show that the self-programmed
calculation speed is fast and the calculation accuracy meets the requirements of engineering application, which provides
support for on-line monitoring of rotor thermal stress.

Key words: thermal stress; finite difference method; finite element method
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Carbon Dioxide Emission Factor Calculation and Off-design Conditions
Analysis of Gas Turbine Combine Cycle

SONG Yingbo, PENG Yi", XU Bo

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

Abstract: To understand the off-design characteristics of the carbon emission factor of combined cycle units, this paper
takes the M701F4 gas turbine, which has the largest installed capacity in China, as the research object. Based on the actual
operating conditions and theoretical calculations of a certain project, this paper conducts a quantitative analysis of the total
carbon dioxide emissions and single-cycle and combined-cycle carbon emission factors under various load sections and
input conditions such as different ambient temperatures, atmospheric pressures, humidity, and fuel characteristics within the
conventional range. This can provide guidance for the low-carbon operation of combined cycle power plants, and support
for power plants to participate in the carbon emission trading market and the development of carbon reduction technologies
for combined cycle units.

Key words: gas turbine; gas turbine combine cycle; carbon dioxide emission factor; off-design condition analysis
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Safety Analysis of Load Reduction Cooling for Large Nuclear Power
Turbine HIP Structure

ZHANG Yan, DUAN Zenghui, CHEN Beibei, LIU Weipeng, YANG Shixiang

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

Abstract: The HIP combined cylinder structure of large nuclear power turbine units has the characteristics of large thermal
capacity and slow cooling after shutdown. The article introduces various load reduction cooling schemes for HIP cylinder. A
detailed quantitative analysis was conducted on the temperature, stress, and gap changes of the entire HIP module during
the load reduction cooling process based on actual operating data of the power plant. Accelerating the cooling of the unit

and shortening maintenance downtime while ensuring its safety has urgent practical significance and economic value.

Key words: nuclear turbine; reduce load; rapid cooling; security
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Overview of Three-blade Bulb Type Hydro-generator Design
for Tongnan Power Station

SHI Mingxing, ZHENG Di

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

Abstract: The electromagnetic design for Tongnan three-blade bulb type hydro-generator and the main structural design of
stator .rotor, bearing and ventilation cooling system are introduced in this paper. According to the characteristics of the
Tongnan hydro-generator, such as low capacity but high voltage level more poles . large stator diameter short stator core
and so on, the electromagnetic comparison design and structural optimization design are carried out, which solves the
problems of electromagnetics load matching and structural stiffness, and provides reference for the design and
development of the three-blade bulb type hydro-generator.

Key words: three-blade; bulb type hydro-generator; the electromagnetic comparison design; structural optimization;

electromagnetics load; structural stiffness

i T PR Ot 67 T o DR TR g B BE 8 VLT i
B, A 3 GHHLA RN 14 MW =it R XTI BT i
K LA, BUE Kk 5.5 m, KSR AR
4 6.20 m, FEAIISC =0 R R LG 3 A HLAL
LR AR T B ALEE BT R AR Dy LB Y
=R AT B AR R LA, BEE T R A
AP IR B IR T & B R A K Sk i) =i AT
WAL A S, — Jr T2 IF & SRR, o — 7
e =M R iR Re i S E0s, T A el iR R

Y75 B H9:2024-01-03

B R T R K A LA 2 /IMEL R AR 2
i R 2 E T AR R FIE T80 K R R AR
R A5 T PR 0 Ay DTG AN 45 g T 2 538 S5 kAT, AR
SCHFEE R R EZ LSBT BRI RS
S JLANTT TR A 1 T H ol = R AT I PR K 4
KL BT AR AL

1 RENEXSHY
RHHIIEARSEANR 1 PR

YEE B IR (1986—) , 55,2010 4EER L L R 45 i3S SHhl LR, T2#mi -1 Mg LA, SR i S BIAR T LA R
PNFINFE K ES BB LTI TAE, W% : Shimx8259@ dongfang. com,,

22




®1 RENEXSH

R/ B S8
A SFWG14-72/7070
BiE A/ MVA 15.22
BB/ MW 14
BYIR APk 0. 92(¥5)
705 HLE/ KV 10.5
T HLTL A 836.7
BERH/ (romin™") 83.3
KiREEH/ (rominT") 260
AHEL 3
2 KREBYBEOZIT S SBE

KK KL T 10 m MK LA =K L, —
FEE R =t R R XTI B LA, 3K Bl AL TR AR o
FEARRAIG B HAIG A8 5N, ARt R R
ML, & AL R T LA BRI f/IME L R A5 2
R EUR £ 8 T E AR K IE TR KO A
S, SR BRI A & AL RS 4
M5 I R AL 200 F2 B e A AR e B T, B AR
A RGN AR Ak, A 2R 2 nT DLk, i H
DA 2 Wl RSO MR B, G RE mAE A A AL JRE 2
P kL & S B X, i T B RE T R IR
WG, FREMTER TRk, = AT
KA LB E—BAR/NT 20 MW, 7RI A &1
BRI, & B AL H R 20 n] LA 6. 3 kV 8 10.5 kV
FARLA RN, R SR AR =, TR
B R SR AT S D B A, TCTA S B
GBS, H el 2 S8 N2 SR
SOk R, B, VE R R PLBUE R
10.5 kV, &% K 14 MW, b T 15 2055 47 1 H 1%
SRR R T T VST, FRE T SR 2 S K 486 1
N 2 SR B R ESR TR,

3 REHEZZEMWTHTR

3.1 BEEHERR

T K EE A L HL R =M KT BT K g8 &
FAIL, SR FH KT AT 16 5 4 A 5 =X, AR S5 4 oy
FUPE AR Bl B
3.2 EFEZITEE

R ABRHLE FaERET W& R T LR
BUG AR KB B R B, o T HLIRE R AR e

BB R 2025125 |#39%V0l. 3951555

DONGFANG ELECTRIC REVIEW

Hyftie v RS HESR U S5 M s kO R HIA AR
PAERWERE S A, 0K E 700 mm, AR
¢ 6 660 mm, 7ML & 7 070 mm, E T SHLEE)
[i] 22 >R FH I S ARG FE 465 1), Dk 1 8K 0 1 F i
Mo 78 TR0 R 48 2k 28 0 BB AT I 16 9 O R AT Y
TR G T R R 1) O Ok B ARIE RO
WIRBMAIAS, A T L2 (17 3% 52k HTW 32
A EL T

T = AT i B R =K 58 & AL S E F B
KR A BT SR A, 2 T IO I BE AR e 555, o)
Hb G T Z I SBE N R T S REfE 2 4 T EE
BN, TEE Tl i f e e ot B e anfar B 1k
AR TR D HoG E PR RE s I & . BRI
TEZMLAH K FRLE FA5 At a3 3 hn e+
HIEEFT VIR AR P A A R B ke i e LR B RN
FE I BT 25 i T oA A BRIT ISR B A
TIARC (A5 B A P58 30 e A 3 Ao R 1
K21 5B R 2R, WL 1~4,

NODAL SOLUTION
SUB =1

TIME=1

SEQV (AVG)
TOP

RSYS=1

DMX =1.23778
SMN =.002982
SMX =90.4255

XV =.14418
YV =-.786806
v =.600123
*DIST=6655.06
*XF =2374.56
*YF =-1374.63
*ZF =-1073.15
A-28=-15.8006

90.4255

WIND=2

XV =-.031579
YV =-.363082
v =.931222

Bl EEERIAERMANHE

NODAL SOLUTION
SUB =1

TIME=1

USUM

TOP

*DIST=2765.36

B2 ZEERIRGEEMBHHE

23




T BRI 2005125 | #3945 Vol 3981558

DONGFANG ELECTRIC REVIEW

P ol lidnsx pprpacHn
SEE EEEEEE B3gag
= ® REGEEE

B4 BRXEBIAEEMUBHGE

3.3 HFEWIZITEE

e R e R e SR A TR T e R U v 1 G o
TERR R e R IR AR H0L 5 1 B e FE G SR 1
USSR S )t TS S el A EE N W £ Py A R AMRYEN
it A R SRS AT W o el 2 SRR N
SRR E R 2 A0 R 6-0105/ D195 £
BB, BT = R ST S K & LAY
eSO E AR R Bl K R BN R I e S
VT2 45 1) 3 3 W B DG ) A8, i P & FL AL
e S BREE R BETI  RBUT DA T #5its «

(1) 38 Y38 e 1 SRR AR I JEE B

(2) TERESE PR UE I K2 23 [ A 45 0 T, )R AT fig
B 2 RV AR

(3) AT TS A FRTT W5 B 43 A 133, AR
P AR M TSR A, SRR SR B A
R B
3.4 AEWREMIZITHELR

KM AR EFEIE SRR o
FUlbAR AR, E Sl AE S FUAIAR ) B ph [m] il
ARSI UL AR B R, il 4

24

TG Ao FAR [ G Ao ph AR S ARG B R HLIRE RS I
X = A AT I SR K 48 K B LR RlR 25k ik
Ui, B 175 B T b ACRIAR 1] Bl AR AS B 1) R BE
A, B S RSN B R, o R
SRR BE LE B/ AR LB, 3 A il K 52
ZRAETRSZ A T iy f ol B 25 5y A8 08 . AR g A
WU A SRR Bt I SR T LA 157«

(1) 3 h 7 SC AR S M BE 5 AR J5E B2 Ak 7 S e
(Y SCHERIARUEE

(2) AT R SO 3 A BROG A 3 5 R
PR LA R T A AU, DRAIE R R SR AL a5 12
% B W5 L

4 BRISHFGIRITHR

4.1 BRRZIET

T e K 5 & H BILRe T % PAD 0 3 70 B X i il A%
] IR GBI HN RS, TEARHPL ENifl 2% 6 &
MR RALE RN RGE FZ R TIE, BHER
MRBLAY H F 3, 3 AR LN, 76 & AL
AT HEATOE R, WeBh K BB e R A e 2 s
W R HHLA Y R AT B 2 SR A de N 5 12 2K
Frihsetie , R HHLN Y2 SAE LT T8 B, R AIE
HLBILER Rl R 2k 1) ek B T FR/F B9 L Z Y LA O
RN L 2REIBTT,

R TSR LAV EN T R R N 45 3k
AT MLXUBE R SR i, 76 o a1 DAt e 75 ok KU
IFEGE AR B B AR, 04T XUHLIE Y | i 2445 3]
ML TAE AT B B AL S XU LT S5 X T R 7K
R R AALSE BRI X5 1, e 5 E 1Y 6 6 fl i X
WLIEIBE TAE AT AR AL 25. 0 m®/s WURE, B85 KUHLAY
TAEA (1000 Pa,15 000 m*/h)

--BHP=f (Q) -+6ARHFEP=f(Q)
2000

1500

1000

(ed) ¢ HWN

500

0
0 5 10 15 20 25 30 35

BHLEXE (m¥s)
B5 RHIIESKE



BT KA CFD 5 LA Fluent, X 18 7 A& HEL L
WUEBf TG LR 2 TR PR EE R
ISR VEA T 05 B4 BT, A5 30 4% SR 10 TR A A
UL 6 FE 7, AR R L 2,

118.5
I 114.6
110.7
106.7
1028 —<
98.9
94.9
91.0
87.1
83.2
793
753
7.4
67.5
63.5
59.6
55.7

51.8
47.8
439
40.0

6 HTFELBERESH(C)

RUBRIESHS

|

60.9
»
582 ¥
555 Y
52.7 ‘ P
500 X

Contours of custom-function-0 lar 16, 2015

M;
ANSYS Fluent 15.0 (3d, pbns, ske)

B7 EF&E SKLVBEEST(C)

&2 HHEHERF K
ETLE(RTD)  ZTHL(RTD) B4R T
45.3 29 65.7
4.2 IE REEREVIHREQ K R ikt

SR KT T R 3 Y K Sk — MR F sk Y
b R ZEAR /S T — R S R K SRR
AT — B Z P . R, B HLA JEH 2
=R SR AL i R T IE B K R 8, Ok
By 1k B o) 1 K 1 RS ¥ A0 % B 2 T R o ML OE R
517,

JIH TR K EE & LA GE R AR IE S 1)
PR R GE i DU A 48R4 0 1) T 3 D) 4 ok 52 %
HUKIE Seia oK SRR R A E T H 25 5 A 5
W, BEEBMCM L JE, BUTE R b X R G AE AL 7]
SEPE A S M SRR B R 18 G YV AKE R
] HE7K 2R 50 E AN BEW 2 FL b B RE AL RO R

BB R 2025125 |#39%V0l. 3951555

DONGFANG ELECTRIC REVIEW

T HCE R B0, X R A R BILAS v e A A3
KRGS BEHEAT LA BT, i 8 FR . FE SR
PUANEEAEIR TR DR T SZF XL Ia] k7K 4% 1 >k 52 31
fai Al 14 i R Ge Z A IR AL T A i HLIE B o
R A A B s ) R N S P A 8 5 ]
SZF X ji) K 1] ) A8 BE 42 ol e , vl UAR Al v i 5
P Ol B O R Ta) [ S 4 B 4 1] SR S B4
IKARGEMIE S 1) R RE D)4, I HL AT LS B 7 4
2 (UNIAR S RE e T I C R SIS R )]
Bl A IRAGEA B K s LN TR AT DU A 1]
1 SRR

B8 IE REEERMKkERETIER
5 #£5iF

R KA & LA E A R T 3= &, WL
ATV, FU HR Bl 15E AE A IS B R A TR
FHEER , R AL T T S5O0 ER 3, Hrd
KA % ML AR 5 H ML T o 0 B L A
14 MW HE— G #3819 = A AT Bt ok e &
HBL, B RIAREE XA G = kT 5 ok f
RHEHLEIT T & B EEE AR L,

25




T BRI 2005125 | #3945 Vol 3981558

DONGFANG ELECTRIC REVIEW

R3 RENEHHFETSH

ZFR 141 2441 3#HL
/MW 14.11 14.05 13. 69 .
i ST
Ty Mvar S 2.38 [1] HREE K % HLAL ST AR [ M. b5, ok
T FETFLRE/K 50 47 45 KL AR 2010
B/ 3 “ - (2] B3 A v LS 35 A7 U S A (M. i bR K
R L AfEFT L/ °C 33 34 33 FUK L B 2008
42 e ’
| fEmRs 0 . » (3] PRI, ACRKTI B 5K %o B R EBF G2 1), 6
HAEMARER Y/um 6.3 4.5 4.6 IS 2003(17) 142-46)
W3 AR X/ wm 13 9.3 13.7
HAEMRMM Z/pm - 28.5 21.7 15.5
- HAEZER Y/pm 359 34.7 34.1
T ARIURTER X/pm 37.7 44.2 35.4

Rlghed k) HRET&RAKBIELI —F X"

2024 £ 12 A 31 B 38 R T F KK G35 AA KW S8 RIMLLS —F xR R FTIL R R B KB,
Sh# R F, B F AV ERHINAACE, bEERELBELZELETI40% A L AH FHEWEREE ML

EAT,

AR R SE R38R R T T EREANENEEGRKRGREIEZ — R b A b5 R4 A SRR
AR AL KIS R ARG R 2R AREREAFRS,MHFT EHPE A TSR
HOZERROKEXELSRLEK,

ZUIERA 96 235 KA RARNK B, EENEZHA 2115 KR, AEEFRIRAELENE X
A, LAXZFEERT Y A FAREIHEEGEERA, 2024 52 A, 8 EHARTAE,

WIEHU A RIEB AR, R EFRI T ER TS A S S, B LR TP R BRET H
GARME IRE RS IZ B TAF 6 A ERXRFANFLEBT, A LBEFAEFRAEREEINT %
0,

KA RSB RAIZE R KRIGIERTIHER T E W GB LR, ZREIAT FEAERE ARG K
% N A= B PR Ak

EER AT CARHMBRS SRR —FT—R" CBIRBEERIRAKOLRSEXALL T N
30 A sE A B &%, B @EME PR T 90 A S, B EAEFAR 11000 KK,

2024 FAR, A F AR ZIEMNRIRZET PO 3 —F BILENRIRE T AR T, REEHR LS EC
WA R B ZERTFRI, SF9 A, RH A A% B BAF YK G sELe R ETR B AR, R
HBRWTPEAZEME NG ENEETRRKE AL FRAECIELI 6 &E 300 KRAKRB L BLEE
MO B FFEEMEEREREZERS, AR, EERE LR ERBRFRICER A RFT LA LEMNY
% —AKk& EPC A 19 5% R I K 3k EPC B 3L

EH— B BMBAREHNE, AT A BAETET RUETH” - F AT KN
TGRS By, HENE RITECEE KN FEANGES ),

KR RFT A

26




BB R 2025125 |#39%V0l. 3951555

DONGFANG ELECTRIC REVIEW

TUZCAE il EN1E 1 BR i OX s 4% T

FRT ETFHNC

HHRRRIRZBARAR, HF kiF 731601

HE . RAXKRBIRZ TR AKEIER S OMA, LR KKE 20~750 m F& B A TR RZX KM, KE 20 #4270,
80 A= 90 AR L3 4] A F A RIEME ZIZAT T 30~50 5, KEEHLME AL BATE B Fodf it R LB A 40 &2 R Ak 2 I
& W5 AT 7 R AT REEA F R, R IRACE R B AT E A7 | AE B AT e M2 A | & BEEAT,

KR, FHBEH K, RIAKXAREM
FESES . TVI34. 1 XERFRIEAD : A X E4RS:1001-9006( 2025) 01-0027-05

Modernization and Retrofitting Technology of Mixed-flow Turbines

DONG Xiaoning, WANG Yonggang”®
(Gansu Yanguoxia Power Generation Co., Ltd., 731601, Yongjing, Gansu, China)

Abstract: The most Francie turbines are installed in the hydro power station from head of 20 m to 750 m. The turbines
designed and manufactured in the 70th~90th of the twentieth century have operated for many years of 30 to 50 years. The
quality of turbine performance, operating limits, parts and auxiliary devices have not able to meet modern electrical market

requirements. The Francis turbines need to carry out updating and reconstruct with modern technology.

Key words: modern upgrading; reconstruction technology; Francis turbine
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Research on the Application of Current Load Reduction Method to
Temperature Rise Test of Doubly-fed Wind Turbine

.1 . . 2
DENG Kai'  LUO Xiaobing
(1. Leshan Vocational and Technical College, 614000, Leshan, Sichuan, China;
2. Dongfang Electric(Leshan) New Energy Equipment Co., Ltd., 614000, Leshan, Sichuan, China)

Abstract: The temperature rise test of 3.4 MW double-fed wind turbine is carried out by reducing the current load method.
The results show that the motor temperature rise obtained by reducing the current load method is in good agreement with
the motor temperature rise under the full power test, and the error is only about 1 K. This method can be used in the test
station with small capacity to test the high power motor, and has important practical significance for the motor test

equipment with insufficient capacity or without full power test conditions.

Key words: temperature rise test; heat test; reducing current load method; equivalent load method
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Analysis of Decommissioned Wind Power Blade Recycling System
LU Tao"**, XUE Linjia"?, HU Shilei"*, ZHUANG Yuanfa">, DENG Yi"*

(1. Dongfang Boiler Co., Ltd., 643000, Zigong, Sichuan, China;

2. Clean Combustion and Flue Gas Purification Key Laboratory of Sichuan Province, 611731, Chengdu, China)

Abstract: The recycling of decommissioned wind power blades is the key to the green and sustainable development of wind
power throughout its life cycle. This paper summarizes the relevant research results in the field of decommissioned wind
power blade recycling. The maturity, advantages and disadvantages, ecological and economic benefits of each technology
path are analyzed systematically and comprehensively. It provides support for the overall promotion of the recycling and
utilization of decommissioned wind power blades, the layout of the industry according to local conditions, and helps the
construction of the wind power industry waste recycling system.

Key words: decommissioned wind turbine blades; physical recycling; chemical recycling; pyrolysis recycling; collaborative

disposal of cement kilns; fluidized bed; incineration
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Design and Application of Industrial 1oT Platform System for Power
Generation Equipment Manufacturing Industry, Targeting Multi Level
Trusted Collaboration and Edge Controlled Autonomy

XU Siyuan', LI Yuquan', ZHENG Wentao', BI Lingling', CHEN Mingren®"

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

Abstract: Aiming at the construction needs of industrial loT platforms for power generation equipment manufacturing
enterprises, a "cloud management edge end" smart loT system architecture is proposed, which includes platform layer,
network layer, perception layer, and equipment layer. On the premise of ensuring basic capabilities such as equipment loT
access, equipment status collection, equipment behavior control, and equipment data sharing, it realizes multi-level trusted
collaboration and edge controlled autonomy of business systems, network planning, and data management for enterprise
headquarters, regional centers, and production workshops. Taking a power generation manufacturing enterprise as an
example, the progressiveness and versatility of this architecture are verified, which can support enterprises to integrate the
inventory and incremental IOT data integration of business domains such as production and manufacturing, energy
conservation and emission reduction, safety production, equipment operation and maintenance, precipitate data assets, and
realize the interconnection and interoperability of cross scenario industrial equipment.

Key words: cloud edge collaboration; edge autonomy; industrial 10T
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IPv6 Network Design for Digital Factory in the
Nuclear Power Equipment Industry

CAO Zeqi

(Dongfang Electric(Wuhan) Nuclear Equipment Co., Ltd., 430200, Wuhan, China)

Abstract: In the burgeoning field of nuclear power equipment manufacturing, the advent of digital factories heralds a
transformative era, leveraging the prowess of IPv6 technology to revolutionize network infrastructure. This study delves into
the intricacies of designing an IPv6 network tailored for the digitalization of nuclear power equipment factories,
encapsulating a blend of technological innovation and strategic foresight. The research commences with an exploration of
the historical trajectory and current landscape of digital factories within the nuclear sector, underscoring the imperative for a
robust, scalable, and secure network framework. IPv6, with its expansive address space and enhanced security features,
emerges as a cornerstone in this architectural endeavor. The methodology encompasses a meticulous analysis of network
architecture, security protocols, and management strategies, enriched with detailed case studies from leading nuclear
equipment manufacturers. These case studies illuminate the practical implementation and operational nuances of IPv6
networks, offering a nuanced perspective on their efficacy and challenges. The findings reveal a promising trajectory for
IPv6 integration, promising not only enhanced connectivity and security but also paving the way for future innovations in
smart manufacturing. As the nuclear industry strides towards a more interconnected and intelligent future, the role of IPv6 in
shaping this evolution is both profound and indispensable.

Key words: nuclear power equipment; digital factory; IPv6 network design; smart manufacturing; network security
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Study on Machining of the Tube Holes on the Thin-wall
Tubesheet in Tubular Heat Exchanger

JIANG Zhihai, CUI Linyu, YANG Jun, ZHONG Zhengbin

(Dongfang Boiler Co., Ltd., 643001, Zigong, Sichuan, China)

Abstract: Along with the advancement of the global carbon peak and carbon neutral, the national ecological environment
management strength unceasingly enhances, the industrial waste liquid and the waste gas discharge standard request is
getting higher and higher . Incineration is one of the effective ways to treat waste liquid and waste gas in petrochemical
industry . Gas - gas heat exchanger is an important component, which exchanges heat between boiler flue gas and waste
gas in maleic anhydride incinerator . It has the characteristics of low pressure, large volume, thin wall thickness and high
sealing property . The machining quality of the tube holes on the thin - wall tubesheet is one of the important elements that
affect the quality of the seal welding between the tubesheet and the tube . In this thesis, the optimum scheme of machining
the tube holes on the thin-wall tubesheet is studied to ensure the seal welding quality between the tubesheet and the tube.
Key words: thin-walled tubesheet; the machining of the tube holes; process test
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Research on Analysis and Control Technology of Contour Error
in Multi Axis Machining of Blade Parts

WU Jiakui, CHEN Daoquan, HE Wei, YUAN Shaobin, LV Jianhao

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

Abstract: This article mainly discusses the error control technology for CNC machining of large hydraulic turbine blades and
discs, focusing on studying the model of part machining contour error caused by geometric errors, nonlinear errors, and
other factors of CNC machine tools, and proposing corresponding accuracy control methods and compensation measures.

This technology has been successfully used in the production and manufacturing of bladed disc parts, and the machining

accuracy of the parts has been significantly improved.

Key words: runner blades; error modeling; error compensation; error control

SR R R K B AL 58 i S0 I TR 22 19 A
R RHURSE Y T2 TR AR e A il
ARG T ERGAETTM A8 KBRS 58 210
fegeiil i b B HLR ™ AR R 22 N AR s AR 0l
PR TR 28 Bl S B R | AR O T4,
5 BB A T B AR R T B iR 22,
UG I 0 T TS B AT 22 YR A B A A
PREOR . SERRRT, SRS B T B S
AR ARhE | et ] B AR AL SRR B AR MESE
LR T 45 2 FHEAF 1 0 TORS B HE4R T, R BRAL
PR 22 73 Hr 55 b A B R 2 o 728 53X — IR 52 19 A5 2%
itk

Y 75 B #5:2024-01-26

Z IR, I T 35 B B HLR B JL AT R
ZEAERAE I TR T B BOR H], S B MR A B
WA R 22, BoA L 552 P A RF L D MUK 1A
DRZE A DR K BE F i o R i 0 TR, 3¢
HRE O R LR T 5 22 9 B BEHEAT TR T, 3C
TR0 X B LR T LA R 2 AMBE AT T 5T, (ELAR
ARIEGIHUR IR 22 S F R R R &

ARSCRAR B HILAG e i B 3 i T oA AT 5
XFGE, B X R BIMLR 285 4L 1 22 2 0 HE 47 P 40 9 73
B, £ BRI 22 R EOR RAF T A
AR FIVERCHES i T 0 R il 0 PRl R S e 43
0 TR 22 77 A B8 LIRSk A ] 47 L PR

YEEBN . REZE(1979—) B, T2 = 9 TR, §F 5805 T B in T T 2 H AR A Re i £2 R HBAH « wujk_dec@ 163. com,

59




T BRI 2005125 | #3945 Vol 3981558

DONGFANG ELECTRIC REVIEW

TR R B AR B LA R 22 #EAT IR OF 2R
Y T7 VR AT 1R 2 Ao S B 2 B 0 TR 2 4
il TR T — 5 58 B L AR R 22 AR I A A A2 4% 1l
F

1 MEEFM ST ILAERZERN R EE

L1 JUTRZERNFEAR

HURIIN T RG BE R AR EZ RN 2 — R H A &
R EE e T LA 15 25 MORAILPRAE JE 3t 2k 1) o 22
PRI, JUAf i 22 2 — B r i 22, 35 202 i 3 1 il
TR 2E | P 158 2 AT A4 =2 1) g S s 4 25 I R
B, AERTI  p n Tad FE ep, LA R 25— e
RAE ML, by TAME R R AR SN A B AR
A KIIEBL T, % TUAAT 152 25 1A B8CRME A A LR
TNTRS AR B R AR T 2 38 o KUK A L% Fe
FINTHREN EEFBZ—,

BLESHIHUR LT IR 22, B Je i 2o M JL A i 22
T, SR 2R FH A B e o 5 22 30 08 A 4G 0 R 3
PURJLR 22 S5 T = RSPk, X Y . Z
EAHEE B PR AR 21 TR 22, X T 2 B sh i
BUR , B4 5 = 6 TR 22 340, R Ik, 4k
SIHLRA 33 TUMIRZESH,

Sl A A L AT a5 2 A SR T 10 2Rk R
HST SRR LR s A2 shad B P T AR
10 BB LEFEATRI , Feit 21 Wik 2 | iR 22K 2K
FRR TR AU T 0 A, BE SR 2 A I i 5 /N F
30 K, S HER 1 40K,

THE 2 el 1 LA 15 2 A6 0 SR FH B J2 R BRAFA 1%
JEERRE L £0. 5 pum, 28R 0. 1 wm, BN E
BB AT = Bl T ) Y Bk 3 i 2 L A
w2edtt 6 mi )

1.2 EFSERFEERLHIIMREREREAZ

Wit 2R R SR g Eae T MEAT LA 45 1]
RZEEAL, TR TN T 2R A sk B etk &
iz 3 ot S, B R ge ke FaE T

(1) ZIER G I E

J TAEF AT — A 2R RGNS
ALSE R RS R B 1 TR IR R B, R E
TR R GE BRI AR R B, (¥ n BRI )75 7]
SCH

60

L'(j)=i (1)
[ L R IRFIRE T UK B, ik B, 1) n
Brismril, BRI

L"(j)=L(L"'(j)) (2)
HAhzEE X

L'(j)=j,L"(0)=0 (3)
W2tk B, R B, ARSI IR A3
L(j)=1i (4)

Bl SERGRINGH
FRAE DA 5 SO, AT LA 3 A 2R R G210 45 Bir
ARSI 1 frs .,

® 1 SERFEHRIMNEEGHRF RS

WAREG) 1

S)
w
~
W
=N

7 8 9 10

L°() 12 3

A~
3
=N
N
o0
©
=

')y o0 1 2 3 1 5

=)
=
oo
~

L*(j) 0o 0o 1t 2 0 1 5 6 7 6
L*(j) 0o 0 0 1 0 0 1 5 6 5
L*(j) 0o 0o 0 0 0O 0 0 1 5 1
L) 0 0 0 0O O 0 0 0 1 0

LGy 0 o0 0 0O 0 0O O 0 O O

(2) 224K R e 7 ) 15 R0 i s Ty ik

St 23 18] 5 R p o, 2E AR R LR F A E 1,
ARSI P A3 AL AT «

p=(p.,pysp,, )" (5)

/E\:EFI »Px \Py ﬂé” P, Eﬁ/ﬁ:ﬁT‘@; P H/‘J/:\léd:/f\‘o

X 25 [l A RN -

w=(u,u,,u,,0)" (6)

Horh o, B, B5E T 50w (70

SOREATRE 45 A A 2R 22 A1 A 28 36 5 2R Ak g —



LAQiOpSEl e Ny iy = K% 8
(3) 1B B 728 o
TER S ARSR A | mT ER AR A 1 7 2235 2015 3|
RO 1045 T 2 A 1525 25 P SR AL 4B 4
B, B B, i JLATHEAE
Ty ;‘2{ y P
=
:
Y X =
[

o,
\ % Y

1

T

o iip

B2 HREFGTABESDE B B, BJLMAHFE

VI E L BRI Ry T 1] 5E L 15 2 78 4
TR Ry AT, PRI 22 14 28 458 o 110 4% [] 552 s 28 46 4
W
Ty=T,,( %) AT, (%) T, (% )-AT,( *) (7)
T;(R)=T;,(R) -AT;,(R) Ty (R) - AT (R)  (8)

oy, =« ARRAH BT HEAT BB 2K AL, T, A K
(] S o7 B A8 B, T (R SR AR ) 52 B 35 25 728
FEFE
1.3 HEMITIREER

BEHEAT LA 22 A 20K NC B P i X
Y Z G HURT-ShTE WCS i AR DR, 1
ST 2K R G018 8l IS 27 HLIR 45412 Bl 2%
BEAY R J5 e T BAR 2 Bl A8 0 06 & | #E A5 B HLIK
EEAE WCS A E AR, B LT DUHE S SCBR
IR IC R A BIHUR S (Rl 22 A

2 MEZSHEKIHIFLEMTIREES

M 2 R ) HAE S S S R G |
AT Z RIS FL S B0 iR 25, — M AE Je B Ab 3
HXPIZ IR 2E AT, B R Y Ty R A N 2
PEAL T R B Z T .

(1) B A B AR Sk iR 22 7= A 1 D 1R e 42 ol
R/

(2) ' E AL MR 2= P 3

(3) IR EHE

WME 3, BTN L INT T AFRERN 5, T
DI Po(20,50,20,40,By) HEZHE] P, (x,,y,,
z,A,,B,) , BARJI0 S AR Py ARAFEEAS | PR

BB R 2025125 |#39%V0l. 3951555

DONGFANG ELECTRIC REVIEW

Pu

B3 EL&MRENEEBENEELIME

PR
STEP1 ; 1 T 3353158 i A T8 a5 Py L P
X0 SR BR P oo (X005 Yo s Zaos Aos Bo) Py
(Xt s Yaut 2w s A1, B1) o
x=xy+L * cosf, * sinfy
y=yo—L * sinf (9)
z=zy+L * cosf, * cosly
STEP2 iR P R Py P,y BT P, (x,,,
Yo sZm A, B) AR
x, = (x,0%%,,)/2
Y™ (Yo Vi ) /2
z,=(z,0%2,,)/2 (10)
A=(Ay+4,)/2
B=(B,+B,)/2
STEP3 . A0 £ P, X RE 1 SE B3 JT 0 5 P
(x,y,2z) BIAEFR,
x=x,—L * sinB * cosA

y=y,tLsinA (11)

z=z, —L * cosB * cosA
STEP4 . i+55 5 Fr J) Bt i P 3 gt JT B3
MEEES PP, AR ] R S RIR 2 &, 0
e, =IP—{P,+[ (P-P,) *a] *a} | (12)
Hra=(P,-P,)/1P-P,|
STEP5 ¥ &, SINT. T2 fRiFiR 2% & #ifr It
B, A e <8, MALE PP, H AN A — T4 A5,

MR,
3 JKEHIMEIN TR E L E RS

Xt T ER A AN S R Bl T ad N T3 B St
TR B0, T ZEHRAE N DL A2 A% 50 B 51 R 19 7 2.k 7 A1
femrEiRE  WURTR E ML =iz 8, W e o

61




T BRI 2005125 | #3945 Vol 3981558

DONGFANG ELECTRIC REVIEW

Oy TR A R HLAR KT RE AR R Sk A A

BE o AN R A JTRZS8 A ghafs
TR, JTHE A SRR AR Bk, SR AR 1 Bk 7 A
— [ 5E KL, T T3 BE IR 2 R R G R v R
FE ST 2P Sl A J3E il S P 4 sl 2 I
PR GRS B 2P R 22 A, ATk B4 e i A
INTRSEE R AR,

4 TIREBEKAERE #A*E

4 JUTREIMEREF X

G5, RN T A ) JUART R 25 R AT M
PR BB D e B2

(1) FHRTRNEEENUR UM R 22 280, A2
AR ZE S

(2) IHEAs T LA iR 22, 138 48 elogioks s
SR LA R 25 M 5

(3) BeRZARL MR 2, I8 3k T w2 4 ol
Rk R 2

P TR B e, AR 4 T A ) o A b A%
B a] ELAT B0 i ik S M, SR B ) R GE
BB AH B OC R AL AN EL S Fis

[mrmrm g
| |

i1 s i

i i

i v JUTIR % 5% i

| LR YHR 4t !

Vi !

A I i
BAEIE 4 v i
o ARk S !

V1 e SV !

i B |

| v - |

|| e i

! e !

! !

| |

Es5 BFREEME
(1) BEHORIEER B TR
(2) JUATiR2E S BOHR R B 1« AR i A

62

AR 22 I S SCPF 3025 I Ak 1) i A L AT 35 22
E R T & S L

(3) JUTRZE SRR ARY B 2R1G 1HL
RIUMIRZESHONFRA RS

(4) ZEMD U IR 22 35 MR 7« AR $ 1L
AR AR A8 A B 47 1 A4 >4 T 0 02 1 9 JL Ao
WRZESHE TR T s/ Tl R 23 )R 22, T AR
Y s Tel iR 22 A R AU A (i A S BRIR 22 2
WE 6 iR ;

(5) ARZeikiR =M S s AR 1y - 15 W ) A
SR R RARL AR 22, I A 22 Be R PR i A — )

(6) B AU oo i R 1y - B4 1 O
A ARIBACAS AR B, PR 15 1 2 i g L
R 2 Mz S AR 2k i 22 1 il 1 WU 19 A s R 3k
JEO AR SO Hh 2= SRS

T SIXYZEAENLIAR
A bR FR AL

THEXYZA
Bahik

NRZERFAE
PRI

IRERFAE
i

SHELAREAE
R PR R A

THE AR T]
(8=

TR )
LIPS

Eo RETHRAMIMETRRE
5 RRAZEM]

5.1 KEHMAMIBERA

XN T K AL A T B HLR LA 3% 22
HEAT AR g 15 25 MR A XS R I ) NC AR
P HEATAME , I X5 85 R HEAT I B E, 43 5 AT [
— AT AR AN I T A AME I T, SR 5 I
2 PR A T R AR 22, DI I H A A Y R
FIvEh

FEXPAMERT IS N TR R 4 fE i E A
TE ST b Bl AL i — o B B I (T Ak
I e ATL AR 0] 33 4 30 ek T 9 1) R 2 W
FAEM B 534 an g 7 s



7T MARE#ZERRBREMNERSHREE

XM R T8 R 2 2 ik ) e G R 22
oA B EA T ST, WL 8,

120

107 O M B MG
op 9
L 80f
i
w 60y 49 48
= 40t
20+ 13
12 02 1o
0~0.06  0.06~0.12  0.12~0.18  0.18~03  0.3~0.36
RN X d8/mm

B8 IMEFIEH A EOREIRESITE

AMEHT, 46T A3 A I At ) 7% i 158 25 246 X oy
AAE 0~0.12 mm N, 73 HMDE/7E 0. 12~0. 18 mm
WA — DSR2 T 0.3 mm, #MEE, %
[i1] 152 22 28 X J3 AR 7E 0~ 0. 06 mm i [ P B4 00 2 A5,
B BTN, 236 7E 0. 12 ~0. 18 mm 75 Py A9 I 4
RSB i b, I3 A iR AB Y 43 A1 XSO 0. 3 ~
0.36 mm 284 7 0.18~0.3 mm, 1] WL, #MEJ5
[ 1 25 437 3 A 31— el

AMEETE I TR i 24 T A R A A
KA R 2E SO PR ZE G AR 2,

BB R 2025125 |#39%V0l. 3951555

DONGFANG ELECTRIC REVIEW

R2 KURRAREHMIIRES T

mm
EHIE BRME
. AMERT 0.062 1 KEEFAEE 0.310 KRR
E MR
S 0.0535 13.85%  0.280  9.68%
- LR -0.030 3 REEEHE -0.150 KEEFIRE
iRz
ML -0.028 8  4.95%  -0.082  45.33%
AMERT 0.0555 KEEFAER 0.310  RERIRE
g
AMEJE 0.0496 10.63%  0.280  9.68%

5 LE 8 gk 2, % o A 4 i IS BE AL 4
SE PRI A A0 G (i 1h] ) 1R 25 T AL

(1) FIMEE S 152 22 10 43 A o R A 3 el 38 ) e 17
M A B

(2) AMEEJG I TR e R 2B B KR 22 KO
PR 22 B8 LU AMES HITA TR A, - 240G 245 LA 1
5.2 HpKEREEAENHEMIREERA

RAUFHE S A0 0 45 B A Il TR ) SRR
4,60 % LA 1 1) X 38 2 22 Bk B0 4 B T, &
K EEAMETE 5 m DAL, Bk 30 «, 2ot 5 41l
K, R 2Z BN, i B R AR T,
MR B  Z HEME R (K 9)

L 10 B E BRI T EAIE 1A SO IR 7
AR, R AF 0N TR AR B4 G s TR
FEAMERTHIN RSB N TS £1. 5 mm $25 %)
1 mm, WWHE 10,

2501

1.50
0.00

-1.50g

10 FEHEHEmIBELSTE




T BRI 2005125 | #3945 Vol 3981558

DONGFANG ELECTRIC REVIEW

6 ZiE

TRBA A i 3 DR TR - 5 R4 T LA R
AR~ A 4 R A5 R0 T 0 B S R T il O R
filiid | T H AL B SE BRIz Bl 43 18] 5 22 (o ) B AL
TETAFAR bR 28 P B B i gh 7 5 S Bz s 7
27, TV R AR Y S s s () 28 A5 TR 22 (E R T A Ok 1
TETAFAAR R P BE A S P B S 2 22, il il
AR AT A R 7 A AR A, DR 2 A v
BATEE . IR BOR B s T 2 B HLUR I T
AKFEHILI R K 5 REFE 8 28 0 s il i v
ST A S A AT 1R 22 AN R ] 72 A [ RS
JE MR HUR L b AT 76, 45 R R WM A Fn £
Y RN JEE 0 25 8 i, DA 7K B B A A ) o i T o 42
THITRE T — 458

SE K.

[1] Tian W, Gao W, Zhang D, et al. A general approach for error
modeling of machine tools [ J ]. Inter national Journal of Machine
Tools and Manufacture,2014,79(4) :17-23

[2] Zhu S W,Ding G F,Qin S F, et al. Integrated geometric error
modeling, identification and compensation of CNC machine tools
[J]. International Journal of Machine Tools and Manufacture,
2012,52(1) :24- 29

[3] Fan]J W,Guan J L,Wang W C,et al. A universal modeling method
for enhancement the volumetric accuracy of CNC machine tools
[J]. Journal of Materials Processing Technology,2002,129( 1/2/
3):624- 628

[4] Lin Y, Shen Y. Modelling of five-axis machine tool metrology
models using the matrix summation approach[ J]. The International
Journal of Advanced Manufacturing Technology,2003,21(4) :243-
248

[5] Huang Y B, Fan K C, Lou Z F, et al. A novel modeling of

volumetric error of three-axis machine tools based on Abbe and
Bryan principles[ J]. International Journal of Machine Tools and
Manufacture, 2020, 151 :1027-1035

[6] Ramesh R,Mannan M A,Poo A N. Error compensation in machine
tools: a review ; part I Geo metric, cutting force induced and fixture-
dependent errors[ J ]. International Journal of Machine Tools and
Manufacture ,2000,40(9) :1235-1256

[7] Hsu Y Y, Wang S S. A new compensation method for geometry
errors of five-axis machine tools [ J]. International Journal of
Machine Tools and Manufacture,2007,47(2) :352-360

[8] Huang Nuodi,J in Yongqiao, Bi Qingzhen, et al. Integrated post-
processor for5-axis machine tools with geometric errors
compensation [ J ]. International Journal of Machine Tools and
Manufacture,2015,94:65- 73

[9] Rahman M,Heikkala J, Lappalainen K. Modeling measurement and
error compensation of multi-axis machine tools: part I Theory[ J].
International Journal of Machine Tools and Manufacture,2000,40
(10) :1535-1546

[10] Liu Y,Wan M,Xiao Q B, et al. Identification and compensation of

geometric errors of rotary axes in five axis machine tools through

constructing equivalent rotary axis ( ERA) [ J]. International

Journal of Mechanical Sciences,2019,152:211-227

UL AT TN TR iR 2 R BRI R (D], Pi R 58

WK ,2013

[12] ZEHZE TR, T, 55 2000 A5 22 5 LR LA 52 22 i 5
KARBEL )] VYR A R, 2021,55(10) :50-58

[13] #a ik, ShmE 25, 2. BB MLR JLAA 1 22 B 9 GA-SVR At

RILJ]. HULARL 540K ,2022,41(9) :1428-1435

FHF HAE, A, BRI LR 2 0 5 IR 5 e 22

[J]. iz lEHR 2021 ,64(22) :65-77

[15] PREESEL 5T+ TRk BB UK LA 32 22 P 5t 07 16 5 54 3
WEFE[ D], B AP RHER Y, 2016.:27-34

[16] XISF. 2R Jr2f R T 507 v R R R ()] T E LR 1
F£,2000,11(6) :601-607

(17] Y& fs, ERR. OB UR L iR 22 S 2 #r [ T]. il iE
Ak A 3h1k,2020,42(4) :43-50.

[11

[a—

[14

—

LY QE UL Do U A TN

64




BB R 2025125 |#39%V0l. 3951555

DONGFANG ELECTRIC REVIEW

PLC MEJiiR#1%E ok B8 12 835 Sc 1l

fTeA Xk
M) B EBESEREEAT, B 610036

WE . AL 5 T BB L5 | KA G ITF S7-1200 PLC F= TIA Portal 347 BE3RAL AR AT 3T =30+ & b b 0 45 51 4%
ELES T BATEY TATES FESE ERE S REX AW S8 RAE S AN A fe im0 J ik S
e AdEE AR WinCC X A&, FI A %eodss 5 B, @ ®I7F S7-1200 PLC A= EET 5 A-F & 3iE ik 4R R
TREGEREX T, R RT3 %42T 29 14.38 % AR BT 442 T 49 29. 85 %, B B 4x F ik e s ik B3 4k,
4R .PLC; SARM Ris,; BB

FE S ES.TV8ST SERARIZED . A X EHS :1001-9006(2025) 01-0065-07

Design and Implementation of Group Control Elevator
Operation Strategy and Algorithm

HE Huidong, WANG Zhihua

(Sichuan Honghua Electric Co., Ltd., 610036, Chengdu, China)

Abstract: This paper analyzes the challenges in developing elevator group control systems and employs Siemens S7-1200
PLC and TIA Portal for modular programming. For the control characteristics of three ten-story elevators, judgment
programs for upward peak, downward peak, lunch peak, inter-floor commuting, and idle modes are established.
Comprehensive control is achieved through the shortest distance, shortest time, and comprehensive evaluation algorithms.
Utilizing WinCC, a human-machine interface is designed to implement system control and monitoring. The algorithm is
validated using Siemens S7-1200 PLC and the EET simulation platform. Results show that in peak modes, the average
elevator travel time is reduced by approximately 14. 38 %, and the average waiting time is reduced by approximately
29.85 %, demonstrating that the group control algorithm is more efficient and energy-saving compared to traditional methods.

Key words: PLC; comprehensive evaluation function; group control elevator
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Mechanical Braking Control System Design for Pumped Storage Unit
YAN Hao, LI Jing

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

Abstract: The mechanical braking system of pumped storage units adopts a pneumatic brake system, which controls the
compressed air entering and exiting the upper and lower chambers of the brake, and operates the brake to lift and lower,
achieving the input and output functions of the unit’s mechanical braking. The control air circuit mainly consists of an
electromagnetic directional valve and pipelines. The control circuit switches the valve position air circuit by controlling the
coil action of the electromagnetic directional valve, thereby controlling the on/off of the brake. The control circuit also needs
to ensure the function of signal blocking, and based on the feedback signal of the unit’s operating status, achieve automatic
control of the unit’'s mechanical braking system.

Key words: pumped storage unit; mechanical braking; control design
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Experimental Study on Improving the Temperature of
Aluminum Electrolysis Waste Gas

. . 1 . 1,2 1,2 -1 1,2
LIU Tingjiang , TANG Haojie”~, CHEN Hong"~, CAI Chenxi', WEI Geng~
(1. Dongfang Boiler Co. , Ltd. , 643001, Zigong, Sichuan, China;
2. Clean Combustion and Flue Gas Purification Key Laboratory of Sichuan Province, 611731, Chengdu, China)

Abstract: The process of electrolytic production of aluminum consumes a large amount of energy. During the process, most
of the heat is carried by waste gas. The gas has a large displacement and low waste heat quality. In this article, the
influence of flue gas temperature rise in electrolytic aluminum reduction cells on the electrolysis process was studied
through numerical calculations. Then, the factors affecting the temperature of the aluminum electrolysis waste gas were
analyzed. As a result, insulation was applied to the anode guide rod and side walls of the electrolytic aluminum reduction
cell, and the waste gas temperature of the experimental electrolytic aluminum reduction cell was raised to 180 C. Through
this approach, the quality of waste heat has been improved, providing a basic guarantee for the efficient recovery and
utilization of waste heat in the future.

Key words: aluminum electrolysis; waste gas; waste heat ulilization
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Research on Welding Deformation of Wind Power Racks
LIU Mingchao, XU Jian, WANG Xiaoyu

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

Abstract: Welding deformation not only affects the size of the wind power frame structure, but also reduces its mechanical
performance. When deformation exceeds the standard, targeted correction should be carried out, and the correction
process must be scientifically standardized. The most important thing in production should be prevention first, with post
control as a supplement. In order to avoid or reduce the occurrence of welding deformation, various methods and
measures need to be taken for pre control. This article mainly analyzes and studies the deformation problem of wind
power racks from several aspects, including corrective measures, causes of deformation, and preventive control after
deformation. Analysis and research can also provide valuable experience for the welding production of similar structural
frames in other projects.

Key words: welding deformation; rectify; reason for deformation; preventive control
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