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Research on Carbon Reduction Path of Power Plant Boiler Based on Carbon
Footprint Accounting

ZHU Qian', ZENG Lingwu’, ZHANG Yuan!, ZHENG Yuheng'
(1.DEC Academy of Science and Technology Co.,Ltd.,611731,Chengdu,China; 2.Dongfang Boiler Co.,Ltd.,611731,Chengdu,China)

Abstract:The problem of global warming caused by carbon dioxide emissions is becoming increasingly serious, and the
upgrading of energy conservation and carbon reduction in key areas cannot be ignored. As one of the main equipment of
thermal power generation in China, power plant boiler has a huge product system and is also one of the important carbon
emission fields. How to effectively reduce its carbon emission and find a green path for product carbon reduction is the
key issue that power plant boiler manufacturers pay attention to. In this study, the life cycle assessment (LCA) method
was used to calculate the carbon emissions of raw materials acquisition, transportation of raw materials, production and
manufacturing of product components and other life cycle processes of power plant boiler products. The research results
showed that the carbon footprint of a typical power plant boiler product from "cradle to gate" was 100,700 tCO2e, among
which the carbon emissions at the raw materials acquisition stage accounted for the largest proportion. Is 70.74%; The
production process of product parts is second, accounting for 25.75% of carbon emissions, and the carbon emissions in
the transportation stage of raw materials are relatively the smallest, accounting for 3.51%. Combined with the carbon
emission level of each stage and the actual situation in the production and manufacturing process of boiler products, a
multi-dimensional carbon reduction path such as strengthening the green design of power plant boiler products, attaching
importance to the energy-saving production of power plant boiler products, attaching importance to the green supply chain
construction of power plant boiler products, and attaching importance to the digital management of power plant boiler
related enterprises is proposed. Further promote the green, low-carbon and sustainable development of power station
boilers.

Key words: power station boiler; product carbon footprint; life cycle assessment; carbon reduction path
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Analysis of Wastewater Treatment Technology for Iron Phosphate Production

LIANG Quanxun', ZHENG Mingmei', LI Na', QIN Jiawang', DENG Yi', ZHUANG Yuanfa'?
(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 production of iron phosphate is accompanied by the continuous generation of acidic wastewater, which is

large in volume, complex in composition, and high in salt content, Its direct discharge not only causes great harm to the

environment, but also wastes resources. This article introduces the sources, water quality, and treatment technologies of

wastewater from the production of iron phosphate, and summarizes the development of future treatment technologies.

Key words: iron phosphate production; production wastewater; treatment technology
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Research on the Method of Wind-turbine Power Prediction for Mountain Wind
Farm under Complex Wind Conditions

ZHONG Weihua!, TAN Yuanyuan’, ZHOU Shengwei’, XU Hui!, ZHANG Fujun’, SU Kunlin’
ZHAN Zonglin®"

(1. Yalong River Basin Hydropower Development Co., Ltd., 610000, Chengdu,China;
(2. 2. Dongfang Electric Wind Power Co., Ltd,618000,Deyang,Sichuan,China)

Abstract: By using the wind speed and direction data collected by the wind measuring equipment, the sliding average
scheme can avoid the violent fluctuation of the predicted power caused by the complex and changeable wind conditions.
The wind speed-power point was corrected and fitted, and the real output point of the wind turbine was collected to
iteratively correct the power curve. A power prediction method is proposed based on the blade Angle, which realizes
accurate wind power prediction for mountainous wind farm under complex and variable wind conditions. Through
simulation, the validity of the proposed method is verified, and it can be used as a reference for practical engineering.

Key words: mountainous wind farm; wind turbines; power prediction; power curve; blade angle
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Research on Real-time Fault Diagnosis of Wind Turbine Blades Based on
Multi-feature Fusion

ZHANG Jian!, FENG Fansen?, LI Zheng!, XU Heng!, TANG Zhaoxiang', XU Hai**

(1. Yalong River Basin Hydropower Development Co., Ltd.,610051, Chengdu, China;
(2. Dongfang Electric Wind Power Co., Ltd., 618000, Deyang, Sichuan, China)

Abstract: To improve the real-time diagnostic accuracy of wind turbine blades (hereinafter referred to as wind turbine
blades) and reduce the false alarm and false alarm rates in diagnosis, based on the blade vibration signal, the probability
and amount of characteristic changes after wind turbine blade failure are statistically analyzed, and the obvious
characteristics of changes after wind turbine blade damage are summarized. To eliminate the absolute judgment of single
features on diagnostic results and reduce the influence of inconspicuous changes in features, a multi feature fusion
calculation method is proposed to perform real-time fault diagnosis of wind turbine blades based on fused features. The
research results and applications indicate that the use of multi-feature fusion calculation method can effectively reflect
faults such as blade tip cracking and blade cracks, and has reference value for real-time fault diagnosis of wind turbine
blades.

Key words: wind turbine blades;fault diagnosis;characteristic value;feature fusion
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Electromagnetic Excited Harmonic Response Analysis of Medium Speed
Permanent Magnet Wind Turbine with Large Megawatt Grade

MA Benben, HE Jianhua, ZHAO Tianyu, LI Jianfu*, LIANG Chen, HU Xin

(Research and development center, Dongfang Electric Wind Power Co., Ltd., 618000, Deyang, Sichuan China)

Abstract: The electromagnetic excited harmonic response analysis of semi-direct drive wind turbine is very difficult due to
its multi-disciplinary coupling and complex modeling. In this paper, a complete set of methods are formed through the
design and research of the medium speed permanent magnet wind turbine with large megawatt grade, such as analysis
and extraction of electromagnetic excitation load, simplification and establishment of elector-mechanical coupling analysis
model, harmonic response analysis, real machine test and comparison, which systematically solves the difficult problem
of electromagnetic excitation harmonic response analysis.

Key words: semi-direct drive wind turbine; medium speed permanent magnet; electromagnetic excited harmonic response;

real machine test
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Optimal Gust Speed Control Parameters Field Test Method
SHAO Qinfeng!, WANG Mingjun’

(1. Dongfang Electric automatic control Engineering Co., LTD.,618000, Deyang, Sichuan; 2. Sichuan Institute of Industrial University, 618000, Deyang, Sichuan)

Absrtact: In this study, the optimal speed control parameters obtained by field test method make WTG run stably under the

gust conditions with uncertain wind conditions and unstable wind speed, and take into account the realization of multiple

goals such as energy storage of the wind turbine, stable output and reducing fatigue damage of the wind turbine and its

components. It is described the field test method of gust control and optimization of control speed parameters of the WTG

in this paper.

Key words: WTG; wind wheel energy storage; overspeed shutdown; optimization of control speed parameters; field test

method
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Renovation for the Self-controlled Control System of Ring Gate for Dongjing
Hydropower Plant

JIA Xiaoping, DENG Fanghui, XI Bo, PENG Bo, CHEN Jinpeng
(Dongfang Electric Autocontrol Engineering Co., Ltd., 618000, Deyang, Sichuan, China)

Abstract: In order to solve the problems of the ring gate control system for Dongjing hydropower plant, research on the
self-controlled control system of ring gate was carried out, and the achievements were applied to the renovation of ring
gate control system for Dongjing hydropower plant,which can not only comprehensively improve the safety and stability of
the ring gate, ensure the safe and stable operation of the unit, but also promote the intelligent transformation of related
industries.

Key words: ring gate control system; self-controlled; digital integrated; renovation
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Head Cover Drainage System Design for Hydrogenerator Set
YAN Hao, MA Ying

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

Abstract: During the operation or stop of a vertical hydrogenerator unit, water accumulation may occur on the head cover
of the turbine. If the water accumulation on the head cover exceeds the safe water level, it can cause accidents and
endanger the safe operation of the unit. Therefore, when the water level exceeds a certain limit, a drainage pump should
be used to timely discharge the water accumulation on the head cover. In the head cover drainage system, a float switch
is used to monitor the accumulated water level on the head cover, and the water level switch signal is sent to the drainage
pump control PLC. The PLC controls the start and stop of the drainage pump by controlling the drive circuit of the
drainage pump, ensuring that the accumulated water level is always within the safe threshold and achieving automatic
control to ensure the safe and stable operation of the unit. This article introduces the control design method of the
combined head cover drainage system with three drainage pumps from the perspectives of electrical and control,this
method improves the overall efficiency and reliability of the head cover drainage system, achieving system optimization.

Key words: hydrogenerator set; head cover drainage; rotate logic; control design
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Research and Application on the Substitution Design of Water Distributor for
Domestic Production in Zilanba Hydropower Station

ZHUO Shalin!, LI Jianxun!, CHEN Liangyu!, LUO Yuanhong’, QU Boxing’, GAO Bin?,
CHENG Chonggao®, ZHANG Dong’

(1.Huadian Sichuan Power Generation Co., Ltd., Baozhusi Hydroelectric Power Plant, 628000, Guangyuan, Sichuan, China;
2.Dongfang Electrical Machinery Co., Ltd., 618000, Deyang, Sichuan, China)

Abstract: Zilanba hydropower Station unit has been in operation for 14 years. The water deflection of the turbine is
designed and manufactured by foreign companies, and the defect rate of the distributor increases year by year.As the
spare parts of the water guide mechanism are imported, the procurement cycle is long and the structure size and
technical parameters cannot meet the original design requirements. As a result, the power station cannot normally
purchase the spare parts of the distributor at present, which has seriously affected the normal power production of Zilanba
Company.In view of the procurement and technical risks of the existing distributor spare parts of Zilanba hydropower
station, which all rely on imports, Zilanba Company and Dongfang Electric Machine Co., LTD carried out a study on the
replacement design of the distributor spare parts made in China. Through a comprehensive analysis, comparison and
research on the structure, material, performance and assembly of the original distributor parts and the replacement design
made in China, The objective of autonomous and controllable procurement of water guide mechanism spare parts of
Zilanba hydropower station and excellent technology have been achieved, which will provide references for domestic
substitution research and application of imported parts of similar power stations.

Key words: hydropower station; hydroturbine; bulb tubular turbine generator set; water distributor; domestic substitution
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FESES: TG4 XHEkARIRAD: A XEHES: 1001-9006 (2024) 06-0044-03

Analysis of Welding Variables for Welding Procedure Qualification According
to ASME IX

ZHANG Danping', HUO Xiaohan'", LI Zhenlong’

(1.Dongfang (Guangzhou) Heavy Machinery Co., Ltd., 511455, Guangzhou, China; 2.China-Ukraine Institute of Welding, Guangdong Academy of
Sciences,511455, Guangzhou, China)

Abstract: More and more the third generation nuclear power plant manufacturing are substituted for the second half
generation nuclear power plant manufacturing in China gradually, and the standard of nuclear power plant manufacturing
according to ASME code will be used more and more than RCC-M code. This paper analyses the welding variables for
welding procedure qualification basing on listing welding procedure qualification of one equipment manufacturing, base
metal and welding material assignments, postweld heat treatment and range of thickness of base metal qualified. It
concludes that assignments are based essentially on comparable base metal characteristics, such as composition on
weldability, welding material and mechanical properties and so on, each welding variables has its range of qualification,
and range of qualification welding variables shall be performed totally according to ASME.

Key words: ASME IX;welding procedure qualification; welding variables; range of qualification
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Research on Project Management of Nuclear Power Generation Equipment

Supply Project
LI Kun, ZHAO Le, BAO Yijia

(1. Dongfang Electirc Machinery Co.,Ltd.,618000,Deyang Sichuan, China)
Abstract: Nuclear power is the clean energy energetically by the state. Nuclear power generation equipment is an
important part of nuclear power plant systems engineering, whose quality would have a crucial impact on the safe
operation of nuclear power plant. Therefore, the research and manufacturing corporation should pay more attention to the
project management of nuclear power generation equipment supply project, coordinate the relationship between the
relevant parties, and then improve the equipment manufacturing quality and output efficiency, to ensure the smooth
implementation of nuclear power plant construction. This paper mainly studies how to improve the project management
work of nuclear power generation equipment supply project.
Key words: nuclear power generation equipment; project management; nuclear power plant
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Engineering Application Case of Visual Monitoring System for Generator
Motor Rotor

BI Yang !, SUN Hongyu ', XIONG Zhifu ',LI Jiawen ', ZHOU Pengda ', WAN Huiming "

(1.State Grid Xinyuan Chongqing Panlong Pumped Storage Company Limited, 401420, Qijiang, Chongqing, China;
2. Dongfang Electric Machinery Company Limited, 618000, Deyang, Sichuan, China)

Abstract: The rotor of the generator motor operates at high speeds and under complex conditions, making it prone to
accidents and a focal point for inspection in power stations. In response to this need, this paper presents an application
case of a visual monitoring system for the rotor of a generator motor from three aspects: engineering application scenarios,
hardware design solutions, and software solutions. The system is capable of visually monitoring the rotor of the generator
motor and automatically analyzing the conditions of the magnetic pole bolts and the lead-out wires.

Key words: generator motor; rotor; visual monitoring; image recognition
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Research and Improvement on 50Mvar Salient-pole Condenser Cooling
Technology
Ll Jia, ZHANG Haibo, ZHANG Lin, YANG Yong, ZHOU Guanghou

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

Abstract: For the newly developed distributed salient pole condenser, the rotor thermal duty greatly exceeds design
experience. If the traditional cooling method is still using, the temperature rise will far exceed the limit of insulating
materials and can not meet the technical requirements. In this paper, the technical solution of internal air-cooling of the
motor rotor is proposed. Through the research of 3D flow-thermal field coupled simulation and full-current rotor
temperature rise test, the major technical risks are eliminated and the key technical guarantee is provided for product
development.

Key words: distributed salient pole condenser; cooling technology; 3D flow-thermal field coupled simulation; full-current

rotor temperature rise test
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Comparison and Analysis of Tray Design Positions in Wet Flue Gas
Desulfurization Absorber

FAN Siyi'3, YANG Zhizhong*?

(1. East China University of Science and Technology, 200237, Shanghai, China; 2. Clean Combustion and Flue Gas Purification Key Laboratory of
Sichuan Province, 611731, Chengdu, China; 3. Dongfang Boiler Co., Ltd., 611731, Chengdu, China)

Abstract:Spray tower is currently the dominant tower type in wet flue gas desulfurization(WFGD), and the efficiency
-enhancing device within the absorber of WFGD greatly affect the desulfurization efficiency. The tray is the most widely
used efficiency-enhancing structure, and its design position, as one of the important design parameters in WFGD systems,
has a significant impact on desulfurization efficiency. This study aims to explore the expected effects of different tray
design positions on desulfurization in spray tower systems. By referring to actual engineering and conducting comparative
analysis, different tray design positions schemes were compared, and their applicability was evaluated, providing
theoretical guidance and suggestions for optimizing the arrangement of tray efficiency enhancement in absorber.

Key words: spray tower; wet flue gas desulfurization; tray; design position; optimize layout
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Development of a Laser Automatic Layout System for Large-sized Serpentine
Tube Screen

LI Hao'!, MIAO Yuhong?, HAO Lifu', XU Wenhao!,SHENG Zhongxi'

(1.DEC Academy of Science and Technology Co., Ltd.,611731, Chengdu, China; 2. Dongfang Boiler Group Co.,Ltd.,643001, Zigong, Sichuan, China)
Abstract: In order to solve the problem of positioning and lofting accuracy in the assembly of large-size serpentine tube
screen, a set of laser automatic lofting system was developed. System design involves the optimization of the software
framework structure and the efficient integration of the control system. In addition, a high-precision calibration technique
for multi-laser projection subsystems is introduced. Through field experiments, the system has demonstrated excellent

operational feasibility. The final experimental results show that the laser automatic lofting system developed in this paper

can reach 0.13mm in the range of 15m, which can well meet the application requirements of the production site.

Key words: serpentine tube screen;laser projection ;laser automatic lofting system

Z AT PR MU A P i R b R L,
2 B A PSRN FEE LR 5 M A 2% 8 [ P2 AR AN 5 4
L 2R g T A B e KR TR AR AR 25 8 B
R R, 5 AR R A I 422 R M) de 24 J it 19 R
B, TEARGE R Bk A B e T 5 e TR L
M ESR W] . ARG B T 2R A
PRI & BT TRIZEH 7 20 BRSO 45
T, TAESE K B A CAMRIERIZAE L

BER 22 B AEHFE E BIBORE L, SORFRPISEN
I I FOE B B ST TR MR R 2 A 6 5T
AVATETORE, SEBL T B 59 h 1 &1 (K B 78O

ks HHEA: 2024-07-09
fEHZ/N i (91—, W,

Tt T HMRERAG L, F O NS WL S
AL, R BB AR LI T Her e fr
MG SCORBIAR AL B 1) =4, A R i A ]
W7 FESORGEBIHRTE T NG S
NERFOLE] LI T KEF SR KSR, SCl
TR SO SE AN (K ks AL
WL B s B T ROR A IRBON R %, &
LR /I T Rl 5 52 TBORE 77 32 e L 8 S B A2 7 2
Ko

A e R A D BN TBORE AR RK H
A AR AR B 1 e, PR T — B2 WO

2015 4L T B PR U S K H B 3 Tolk, BLatsik, TR, BUEARTT U HR S BORET
FBRAMRAF, TR GERIGEHT T M R Bt LAE.

65



}ﬁ%“?-ﬁ“i‘f‘iﬁ\ 2024.11.25 | #538%Vol.38 5 5154 11

DONGFANG ELECTRIC REVIEW

4 B ENBOEHE RS B0k, RGURA S AN
RSB S T 20 mx5 mlE RIS FE T8N
B T 2 BEAB bR E AR T 2 B
MRS —. A, Rt 7 AL EER
G BRI L IIRE, KL T SOV AL . SO
EEANHE PRI RE . B, SR T PBLT TR
HOF: 122 WA X L Al MER77) S P va T
T RGN AT, S T RIS MR E B A E
ENBFERLH] o

1 Rggit

1.1 RGERT

N SEEIL RS b 3048 BE B 2% B (0066 T TSR
AL T RO B BB RGN RHHER] .
B 1R, ZRGHEOEHREAL BIUIRHE. THE
MUK e, #EG . UPS 4 k.

|
I | |

TN fE e upPs

x| | fal NI E® .
| (0| [ m| ol (6] | 5] o] (o] |2 [
W (| [pe : 2 | |
w| | % it ARHRE
|| ® & '

1 BB ER

EwH
Bl %
RERE R

b
k)

LN PPN E SR GR LW Sl Ve (E
NEERA, @A BTSSR
RS o ZETIHLR SR A A BN S I A R 5t
A RS IE AU RS AT, R DRAZAT I A0 R B AR E
AT g

TEROCBEAC D ReE b, SN T — TGS
H 3R e BORE, R Db K, 615 5.4
BOCBAXRES IS HEAT O A HE, SEHURS IO .
117 2 5% 2 DN BEAAER, X — B HEDIRERE
T RS B AE B AT [P ReHE, LUA RIS — R

N T RO E B R R R S, 1 H
T DMPARNUA R E R G IXEAHL S HOLI
A e B, REs R T 2R, IR
W RS B AT ER R R S B TAE.

66

N ITETNERME, Bt 2 B R T i
177 B, TR #—ig45h] & RIA] 56 OOt %
ARG A BRE, KREN 7B TERRE.

BF, RGP B AL T BRI
BARPER], FBSEFOR T 5105 MOM R4 T4
B2 B, LA S o s AR AR AS Y s
IR XA BRI ARG B IR, T SETEAN
MR T BEHRT.

12 ZHRENFREGEIT

N T R RGBS B OGSO 2R, it
T =M 2O T RS E 2 B,
Z ARG IR E W 3 B 2E T AT 24T,
A T B 1 B 1 e B R S B s AR . 1X—
T RGAESR 2 BB I RN, SCRRAEEORRL
AR 3 1k L 4R RHOR

HRAE AR DI 23 (B A, BB & (SR
TAETEREDN 20 mx4.2 m, BOCHSEINEIBRE RS
P B AE TR A . B2 TR . T 2RE5 AR
80 mx120 mm [IHEFEE R, 70 N =B Bl 6.5 m,
BAKIL 19.5 m, FHE RIS SEIAREE E . THEL
R AR A RS TR0 S A4 T ) BT Y, B =
HREEN S 2 MEN =E2 Mg E &, @
R IR AT AR AR E , IFORFRASTEI ST
BN 71 F. 70 AR AR IR FEA L S iR k. D T8 T
A A S YED, Hide EARRAIROL 1 75 mmx50 mm
FIRFEE, I 100 mmx75 mm MU IZRMEHERER AT
M N NS s o] I b: LN 1 I 1 4 R AT N EE R
215 160 mm>80 mm A2 B N\ 150 mmx
75 mm FIFEERZAZ, J7(H I FH T A 28 A B .
BEEWRLE T ANEED . Tl f[RESh. PLC
il MRS S UPS &5 A 1.

TEZBANR G, W BIPR 8 A2 DR RS i i
FERRBP IR . A R IRV, RS 4R A
BTG 6 20 A YR R[] A 1) R DA R B R
G — SRR BRI, A2 RS T
IThRE o biaE SRR DRI B AR AE R 8
PR BRI E B #SIA B FUH A A7 B AN, T SR F



HERF 0 B SR B IR 5 o SRR AT DAY IE f Dl 2 i 22
HUBRIR 22 AN AR BLAR 22 e SR AR 220-13), 4 R 4t
B ARE FEMRR

B2 BiFHEE

1.3 f=H R Gt

HU IR R G E Oy B s R G AP 2 K,
IR =k g M S R e (BRI D VRS S TN
fE5. Wk 3 For, BAEHIRGH 5L,

TN
R bl
BAR BRI+ /0
‘ BB ‘| AL ‘ | PLCRHIZ ‘ e |

3 ERIRGEME

SR RGO R RIE A LI R, 2B
WOCHRE TR R G RN DRI o & i 4% &
GLRIE B SR ThRE . B R R GRS iE
AT 5 S N, SRER T DA 8 A5 4 AR AT Hi i
ARG AL

FEFE A 7T, e F A LUK v 1]+
S7-1200 %41 PLC PASKiti 5 412 4R 4% ) 5 AL B4R
1155 . W% RGulid 141 7% F M4 S8 LT
BRIk, FHREESIHUA LR V90 &%) PN &
2 ) 2 Xof M ] B R ML 5 S r B AR AR ), % F L
A T K R 8 00 R EE YR IR rELBS (7 B AC A2 ThRE, HLoTiE
LN B e B ST R B B, REE T
BlEz 4.

BT B AR R Bk =B A BN B8 [F) 2P s
17, BRGNS PLC R AR FRATLTA 5 0 54,
DRI — 35 R L 205, AR O i S I P AN T &
P, 9 2 T B [F) 0 PRI P AR K

B BRI 20241125 | 8384 V0l.38 R 1541

DONGFANG ELECTRIC REVIEW

&4 PLC T{E/RIEE

PLC 27 #6532 58 A B Lzl (B
D R, R R RS S . A
7P TAER R EE R K 4 Fior.

1.4 BRERGIRIT

RGP AL AP R A . WO Az
MOM R&GiEe. H¥EEH., AWEO%. Ml
KA TIRCAR M, 7RI 4Ra N T3 1 %
PR HSRE G SO e B EE s OB
R TCP #: 0 R I IR IF R SE I E 485 N
WiE. HobR RS 5% MOM ARG FHG L
ARG TAERES IR AT S TR s Bt s
RS R, BRRR T ANy E
PSP S R A R UG R OR . VRN UL
BORE S Fios:

—
§E8 AR 1Y (B @ i) oy

hY bt Ve
i @) e @) e @ ve e @

5 BHFRETEE

NTIHEY e, BAFRMA ARG it K
BANRGUVIREANT RS, &N TRGEDEEEA
T, BT RGN EHEETE, BEE R+
[P 2 AL AR . sl 6 o, BN RSG
B3N 6 1 &4t Wil PLC #0 R4, BOLH
AR ARG, MOM RGO T 24, KEBRER
gi. F SRmANEE R S

67



H7 B B 20241125

DONGFANG ELECTRIC REVIEW

5383 V0l.38 255154 A

PLCEOZRSE
MOMELIRS RARRE

6 BHNHALH

HHr, MOM R4 SEIEICIE R R A M SN
RN H, FIEBEOCIRE RGN EIAR. 5
SR WEBRE U AR, S50 RS
ARk X 2 AT EAE , Hods 22 B i e i R
WebApi S28, 1l Fl WebApi &% json #% 201 3K i)
MOM Z %45 7€ ] URL %8 251 5 9 194 5518 Ot o

A MOM R4k S5 &K H HTTP 1977 AT
X H., HTTP ({56 APL #2104 4 F, MR T 5
MOM RS #8AC EIAFE 7%, /g GET.
POST. PUT. DELETE. —“/ URL #uli:, fid 7T
—ANR % E B, W HTTP HH i GET. POST.
PUT. DELETE X} N & X IX AN TER A 2. 3
M 4 ANEERE. FRATME A GET AT POST &l nl o€ B AT
BEO#E, GET HT3REUERHRIFEEE, POST
T EF i E R HAZHFEmE 7 .

.
(L4

MOM/ N é}ﬁ

WebApi

—A—

BOCIE RS T A

X

7 RESNERED

NI EEA R G KB AT S B SR S
REME AR, BN 7 A RS E P 6
Wk 8 fn, HHEAEACR, $EI SRR
1) o A 7 RO A A S A

=553

HERRATE

o 2%
Q@ Q@ =i (]

E 8 mMEEEERZEN

MOMF L

68

2 EREMNRRITETE

2.1 EEERHE

B PR ZORA WL IR 4 mx20 m,
BEHOEBEA A TEETT 1) (f=80") #i 20 m J7 A &,
LEES RSB X R E W 9 s, RIEE 9
JEORKI 225K, AT U228 TR ORI T A
) MO B B XN R R WK 1 s,

HAL B

[N /

"/)\)\ AN
N \

/
\q=60° L7 B=80 \
\ N ,

AL AE T LRI AE T

(B) M

9 MAREXEE

(A BB

Ko, fE4E he HMd G, S8R Tr
IR

d
tan y = —— — y =arctan
e H—h 4

tan(y +a) =Z—ti—> W=(H-RWtan(y+a)-d (1)
anZ =L oy Z
2 H-h 2
xk1 HERFUSHITE
MR (m) 4 BEKE (m) 20
B Ea 60 YA M B 80
TAFHi=2% h 1 #J e H 4.4
PRIBZHRE d 0.4 PR iy 6.709 836 808
(ML)
B E W 7.498 444 B KB H 5.705 877 492
B 4 KR 0.941 169 989
e A 3.460 275 ML 4438384 784

MR TFTUEH, 427 A 43 m i,
AP BE LT UL ] 537 m, EETT LA
IEF] 713 m, IR o B XA R 4 AN EGEAED
Ao NPRIERE R B0 B B R AR
KM 5 ABEAL, HBGEE SRR Y

PR

R, Wit
Hrankd 10~11



‘—m!_‘| g
|

IR
Tl
g . P

!

B 11 KESEERE
BESEE S

E 10 FTEEHEER
BESEES
2.2 BAEEAFRER T
E—EJEHIN, BOUACR & B shbrERe, H

TREBSUALE, AT 2 B 315 A bR E

H HARE N BEACNE N B S ERE bR 48,
BN 6 cm BEARKIE, ARsE s aniE 12 fros:

~
/

E 12 SfEsRELRRER

BEARAT B¢ 75 PRAE P AN DAL AR 38 A BEAE P 45
S A FEIX IR, 552 XA R AL 4 A HEAR,
HEA 77 X n &l 13 s

-
.i
P =
&1 -
-4;]‘:
o o | :
5 s
5
o a
J fe

13 RERAHAR E 14 HRELHEEK

'ﬁz"?-ﬁ:\si‘f‘fk 2024.11.25 | 55384 V0l.38/ 2. 55154 4

DONGFANG ELECTRIC REVIEW

RS TIIE B RE E, WHE TAE P &
el —ATHE, WK 14 iR, B 5T E
A NFR SR R B R . W28 RIER
WA, BRAMER R T &, WIERRKL
SETHE, ArEf R E 20 mm FIESEL, HTCE AR
FERL . AREEK UGN 6 cm 4T, 7E 20 mm [REEAT_FFF
6 mm LA T 5B br e .

. APRIEE AL & BB AR S AN
PRELIRSAE, T PRUEE BT S HhR A — 2 %4
[alEE, 24l Esi ™ AR H.

l=h, «L/H 2)

e b, [ 3RR TR S PR B bR S O R
B, b RN TS, L3RR
A PR BAR AR FR O KPR RS, H SRR BT
OIRET SR EEE.

3 SEERIGIEANINIAN A

ARSI H R S S IR P e A 45 1) AR
WO TE B E S RE,  CLIRAIESEA R SRR A ]
171 IR G E B B AL, SME 060,
Q57 @51, @45 M, HOEEE 060, 064,
D69, 070 % . FTHFM TASLY WK 15 fis:

El 16 FTHEIFRIPE

69



B BRI 20241125 | 8384 V0l.38 R 1541

DONGFANG ELECTRIC REVIEW

TEIERIEFE AT, AT HERAGHT B 3R E
AR AR BEAN R G0 — BRI HER P . W 16 B,
B, WRAETES BT S RBIT. AR
T, WENGRY BT, H TRt

/ BRL | e

0.0 ¢ BRERE
BRAH
Ly 25

E 17 #RERY
WE, ERG U R B . ik 17
Fis, RS ES, SR ESR, HBlR
JE RN IR G AT 55 . e )G, J5
SRR AT S5 rT Bk AR e P IR
Ba, LA TARRALEAR, % RIEZ 0
PR A, L. RELRREEAT6 1,
ARG RO B 18 Fivr . g — IR AR 5 E
FHON & T RN 2 52 AT A b, FF S b
Ji T BAR AR R 2R A TE I AT 1 28, BB A4k
AR TER X T 2R [F— T TS, R
FE 3 — Y Ad F I 2 b T A R AT

18 FHtEAmyIEI G E E

AL N TIERR, AT REEOCES)
B RGAE 15 m VERIN GRS LT IA%) 0.13 mm, #E
AR I AR = Bl B TR

4 #5E

Bt X e TR R BN O AR R K HL

70

A AGRIETBOREAS L 1 e, PR T — B2 WO
4 B AIROLE RSt B, RGCRM S M
RGBS SEIL T 20 mx5 m B RS FE R HE IEORE
BT T 2B SR E AR T 2R
ARG —. )R, RGRH TR E B R
GUNEIE A B IIRE, KL T BOV AL . SO
RO R HETIRE . BE, ETPITRHTR
IO R GUT R TR IEM I N, Bk
TRGIAATYE, ST ARG E A A
i) G INAER

BEHL:

[1] #RFE, B3, @A, 55 DNORmrE AR KA
R, 2023, 49(6):38-44

[2] @K, 5KIK, #ASREE, S5 IG SR I R N 6 SR B A Btk

[7]. Bk, 2024, (6):6-7+10

DKK, TR, EARER, SRR B E B AR A Y

FRSRHI]. B, 2024, 54(3):48-53

[4] &, ST, SR AL TN A 4T B e 7 SRR [ B
51137, 2024, 31(2):96-99

[S5] A, HZH e, 45 WoRB i Bh SN MR R e
AR HEE T, 2021, 50(6):6-9

[6] £/, REZE, FHEE, & BOLREEARE WWISE e

AT S R (7] A 53, 2018, 17(3):48-54.

R, YL, XSz, S KER A0 S S B R ROR B

FUIN A H Bhik, 2023, 45(2):43-45+84.

PR, f520de, XA . BoaB e A 22 o i BRI L[] 4F

HE5Z E P RL 2022, 39(4):114-119.

[91 BXHHRA, HEHgHE, FLIbMS, & BT B PR R R I = 4RO B
bR VR[] F244R, 2022, 51(11):312-321.

[10] EF I, 10740, 3. ET 3D WL RENENGR=4E
AT, SO, 2022, 42(7):125-132

[11] 4. BB R KRG CBHE A AD]. KEHT
K, 2022

[12] R BT ILARPREI 21 s = 4RI & R S0 R AR € B 7T [D].
AR Tl KA, 2020

[13] JEptl. 2 EBoLHMBGY R4 R R T 2 7T D] K
TR, 2020

3

—

[7

—

[8

[l



BB B 20001125 | #38%V0l.38 5 5154

DONGFANG ELECTRIC REVIEW

IRIENRFHBRFELEGMN A ik RIZFIZESi2it
4

FHBRSEIEGHTEFRAR, M 8k 618000

WE: KeXKIERIZ, 2295, WHEAFRITA ST @, 2000 TIABMA LIS %, A BAT S 2R A FER
PP ER, BLTARMNARARKFCREHN R AT S T 2R THRFEA, b R 60 £ MR #T T $HR, 428
AR B AR A T, S0 TRM AR F X ARMNAEAT PID £4)5, ARIEAREHR S, FKA
AT o E RIAEA PR 69 kst PID AT H R, RARTETEA 2 SRR 5T X827 PLEEH 5.
EHE: ARHL; RFRXVREH AL AR, BAPR

FENHES: TM3IS5 XRRFRIRTS: A XEHES: 1001-9006 (2024) 06-0071-09

Analysis and Controller Design of Digital Electro-hydraulic Control System for
Steam Turbine

LIU Nan

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

Abstract: Based on the turbine control system and its working principles, major functions, static and dynamic
characteristics of the study in this paper, | have a comprehensive analysis of the turbine control system. | established a
mathematical model for the main components of the turbine and digital electro-hydraulic control system for the widely
used digital electro-hydraulic control system(DEH) in this paper. Then | identified the simplified object model of this system.
For specific models, analog and digital PID controllers for turbine speed regulation, as well as valve servo controllers,
were designed through modeling and simulation methods. And a method based on relay feedback model identification
was used to tune the PID parameters, and a digital Pl controller with certain robust control indicators was ultimately
designed.

Key words: turbine; digital electro-hydraulic control system(DEH); parameters setting; identification
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Application and Exploration of Digital Energy Management in Energy
Equipment Manufacturing Enterprises

WANG Wenbo, WEN Yongshou, XIAO Xiangdong, GUO Guangqgiang, WU Yejun, DU Yi
(Dongfang Boiler Co., Ltd., 611731, Chengdu,China)

Abstract: In response to the common problems encountered by large energy equipment manufacturing enterprises in the
energy management process, Dongfang Boiler has built a "four unified and feasible" energy intelligent management
platform, established a five level energy monitoring system, carried out energy monitoring statistics, energy consumption
anomaly diagnosis, and refined energy management of public and auxiliary systems and key production processes. It has
achieved monitoring of 8 energy media (working fluids) such as water, electricity, and natural gas, covering more than
1000 meter terminals and parameter management of more than 2000 measurement points, significantly reducing energy
consumption per 10000 yuan and achieving significant results.
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Research and Application of Test Data Information Management System for

Boiler Manufacturers

MA Xuelin', CHEN Hong'?, ZHANG Zhang', LI Weicheng'*
(1.Dongfang Boiler Co., Ltd., 643001, Zigong, Sichuan, China;

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

Abstract: A comprehensive management system for basic experiments, pilot tests, and laboratory operations in boiler
manufacturing enterprises has been designed and applied, which can cover the entire engineering stage. Through the
design of modules such as workbench, process management, engineering project management, laboratory management,
knowledge management, business model and system management, the unification of experimental data format and

content, the online operation of laboratory testing, and the integration of resource coordination management have been

achieved, making further data analysis and application possible.

Key words: test data; information management system
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