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Research on Quality Control Technology for Low-Voltage
Internal Wiring Installation Based on Intelligent Monitoring

Tianyong Gao
State Grid Northeast Branch Liiyuan Hydropower Company Yunfeng Power Plant, Ji’an, Jilin, 134200, China

Abstract

As a critical component of power distribution systems, low-voltage internal wiring projects directly impact building power supply
safety and system stability. Traditional quality control methods relying on manual inspections and empirical judgments suffer from
issues like delayed monitoring, partial data, and tracing difficulties, making them inadequate for modern intelligent engineering
management. With advancements in IoT, sensor networks, and data analytics, intelligent monitoring has emerged as a new direction
for quality control in low-voltage wiring construction. This study focuses on intelligent monitoring technology to establish a
dynamic control system integrating sensor perception, data acquisition, intelligent analysis, and decision feedback. By developing
multidimensional monitoring models and quality indicator systems, the system achieves full-process visualization and traceability.
Research results demonstrate that this framework reduces construction defect rates by over 30%, enhances construction efficiency by
25%, and significantly improves project safety and reliability. These findings provide practical evidence and technical support for the
digital and intelligent transformation of electrical installation industries.

Keywords
Intelligent monitoring; Low-voltage internal wiring; Construction quality
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Research on Construction Technology Difficulties and
Comprehensive Management Model Innovation of Urban
Old Residential Area Reconstruction Project

Xiangang Zhou

Ji ‘anshan Economic Development Co., Ltd., Jinggangshan Development Zone, Ji’ an, Jiangxi ,343000, China

Abstract

To address the prevalent technical challenges in urban old neighborhood renovations and the shortcomings in multi-stakeholder
collaborative management, this study employs field research and comparative case analysis as an empirical framework. Using a
representative renovation project as a case study, it systematically identifies key technical bottlenecks and practical governance
challenges encountered during the renewal process. Based on these findings, the study proposes adaptive technological innovation
strategies and optimization pathways for governance models. The research aims to provide a robust technical foundation and
replicable reference for large-scale renovation of similar urban old neighborhoods in China.

Keywords
Urban old residential areas; Construction technical challenges; Integrated management model; Modular construction;
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Experimental Analysis and Adjustment Strategy of Four-
wheel Alignment on Vehicle Tire Wear

Shaoping Chen
ShangHai Yulu Automotive Technology Co., Ltd., Shanghai, China

Abstract

This article conducts an in-depth analysis of the relationship between wheel alignment and tire wear, exploring corresponding
adjustment strategies.By elaborating on the principles and technologies of wheel alignment, it clarifies the main factors affecting tire
wear. The experimental design is rigorous, the testing process is comprehensive, and the data analysis methods employed are precise,
ensuring the reliability and accuracy of the experimental data. The results indicate that proper wheel alignment has a significant effect
on reducing tire irregular wear. The article also provides a detailed analysis of tire irregular wear and proposes targeted adjustment
strategies, offering theoretical basis and practical guidance for tire irregular wear issue. In conclusion, this article summarizes the
importance of wheel alignment in vehicle tire wear test and presents prospects for future research directions.

Keywords
Four-wheel alignment; Vehicle tire wear; Experimental design; Data analysis; Adjust strategy
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Analysis of the Cause of Tension Fluctuation and Control
Optimization of the Repeatedly Unwinding Unit

Haiyang Wang
Shandong Iron and Steel Group Rizhao Co., Ltd., Rizhao, Shandong, 276800, China

Abstract

Tension fluctuations in continuous rolling mills are critical factors affecting both operational stability and product quality. This
study investigates the underlying mechanisms of tension variations through equipment, process, control, and material dimensions.
Analysis reveals that insufficient equipment precision, process parameter deviations, delayed control system response, and material
performance fluctuations are primary contributing factors. Based on these findings, the research explores control system response
mechanisms and feedback strategies, while identifying existing optimization opportunities. By integrating production data and
engineering practices, the paper proposes an optimized control model to enhance dynamic compensation capabilities, upgrades
automated systems to improve response speed, and modifies key component performance to strengthen equipment stability. These
targeted measures aim to effectively suppress tension fluctuations, reduce strip breakage risks, and provide theoretical support and
technical references for achieving efficient and stable operation of continuous rolling mills.

Keywords
Tandem reactor; Tension fluctuation; Control system; Process optimization; Stability enhancement
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Analysis of the Impact of Mixed-Flow Turbine-Generator
Matching Characteristics on Speed Regulation System
Stability

Haizhi Wang
Yunfeng Power Plant, State Grid Northeast Branch Liiyuan Hydropower Company, Ji’an, Jilin, 134200, China

Abstract

The mixed-flow turbine-generator unit is a critical component in medium and low-head hydropower stations, where operational
stability directly affects both hydropower utilization efficiency and grid security. Based on electromechanical coupling dynamics
models and speed regulation control principles, this study analyzes the coupling mechanisms and parameter effects under variable
operating conditions, with a focus on the roles of flow characteristic curves, inertia constants, and electromagnetic torque in stability.
Through establishing nonlinear and linearized models, dynamic responses under different matching parameters are compared. Results
demonstrate that optimal configuration of mechanical inertia and electromagnetic damping can significantly enhance speed regulation
system stability, preventing oscillations during low-head and high-flow operations. These findings provide valuable engineering
guidance for the matching design and stability control of mixed-flow turbine units.

Keywords
Francis turbine; Generator matching characteristics; Speed control system

i I KB 5 & BB AL L EC 45 XA I R R IR E Y
ST

Tig&

AR EBERIF A R AR g B, i - SRk 542 134200

)
RS

i)

wm E

TR XA B HULLR AR K 3h 8 RSk, LB AR YRR AR S B & A, ALK TFEEE
B R 5 Rk R RE, M A AR LU 698 AR B AR, B AR A W | I A R 4R
SRS PO M, At AE S AR | AP R IE AL A T 893 A B AT e, 2R AV, AT B AU
5 g R T IR IR R G AT, B R AERK K, KAZT I T HIRG . AFR R R AR XL 69 T Bk it
Bk h A TR LA A

KA
WA XKEENL; R BAUE B AR AR

18] FSBIBRS, kLS TRIE SEE0 HE IR,
R KR LR s . BRI TN 2 Bkl & B AL T A M TR B
ok, (HHES% LR R 5 SEIIEE . RSR o

21 BRAKBVHRESFH BT

TR AR RE R R AR R S T /KRB RE S
REAINURII AL, HAKOTHRE= SRR . Kk, mEk
AR Z NEREG N, A FRrRA, HhRes5S
PR R AR AL mENAMEADUR AR DRE, 82
51BN SE s, SN HBLR S . 247K
SKRFES T s, R SRR 2 AR ER R A R ek
M, FEWAFHERER R, RIA RGETT RS
PR SIRZ AR LG TR R E T KAL)

A IR AU IR BRI CR, e i
AGMEITIRE I SEhSTE . AR T RRa) I
B, ERNTIURRARA S IR, & 00
BnIE, $ERUCACRIEN RFAE R, R Tt

(EEEN] 8K (1978—) , B, PESMEZA,
AR, Tielm, MBBRIVKERSBN (OXEV. RE
Hl. BIRSs) THF.

14



PRIWERER - 5£02% - £ 108 - 2025 £ 10 A

THUFHERMERE : BOPRIIIE ARG E (ENRLR 2
IBEIS LR SR IRNLEE, MBS IR TEE . AL
WeSdaE BT, Tl ST ERT i itk

B,
22 XBAMBHRESHEEFE

e LT el R PR e L T A S B R R
W SR, BRI R A Tk, (0w tD 2
Horh A K, e R LR E R0 BE D, BRI % D
RS RE R . BRI RGNS, SARTbE
ENEHEIRE R, TN, RSP . FLE
R SEIRS RTINSy, T E X FTaEs e A
GRIFHER M, (EIRARE. BRI BT R ERE R,
e SR RIS, TR A SR, At
(L RABE SRR, SEBUR AR i B BF2T
], AT SIEA A RIATEGERRIRRE, if
e K R GRS B ATIK A, o VR 22 e o S R 42 3R
Fa
2.3 HIARBE S FRHIE

TRIRAKES R LA S R LR A 2%, KA
AR AL R TR TR . S A KL T
R S5k P LR R, T RS ET R

de—T T,-T,
dr bt s

Hrh J hasediteE, T i, TRER T
BN SRR AIRREE R R YR5G< T
Prahit, 7K JFHa S AR 2 (5 R AL, R
Gt ASISRTHRES . S/ MBERVELAEHE, mISRF IR
ass tays*rastag=0 , HARFISS S ERE A% RS
PEENIRAFIE, PEACSEE (R SEURHER M BT, *20
ISt E BAR . ERHEREELES, AoETIRG: &
MRAO T A2, WASRGE . B & HEM: SE
JEPERD, AIRAERFHIEAR 70 T AR E X, SSIWIAREBT T
RS TEE,

3 IBRMAHE RGNS ENIE
3.1 KEEH B A FFIERT 2 Gl 2 550

TR A AEE LR AR I 5K T R R A G A
FISIRGNEZRNE. ERTEES, SIS b
IR EIRAR, KR e E R R E N, TRk

R KRR, ki 7R+ 2 =0, At

dt L di
M EEER L FIVE ARESTEE. MRS,
Wtk EmARTER, ACksiaRIAERTKE,
AELPEAR, SR KR BOIRG . EEHIEEOR
EKBHEILED, AU AT oA e IR ) S e E
ke B IET ST R SRR, AN

IR S KGR IS R AR, RIS SSIRZIE(E, S
ARANERE NS RIS BE T o
3.2 X MR FN X E I RERIIE A

R A LGS e CEA LA AR e i R A, HAR
BRI A SR BRI SRR (A o8 2y,
LR RE A TG T, SR L S sk s
TRz, W /KEe L RERL, MR R E . &
R ALK, ASAEDENE S ERIIERD, RE
ITERESS; &GN e R AL, (R E
TREERR . PR, BRAE R SR E I e
KILELR A, PE AT EE KAGMRESITIXHE. &8
WG E S8, A E BN RTEE M LA
SEINIRRE , SETHHIZATELE TOU N BhEERE.
3.3 R A ST E DRI

TR AL A B AR E M B T /K AL e 524 H,
NGB B Z [AIRVCRCARRE . ARoeakib)n, HAREmER]
HIFEJEELE=DIQVIK) TR SRS LRI L 11 At
AOFHEHL TRE, IRipias, NanihZ i BLE SR kT.
WA R, BB 1.2 ~ 1.5 ZAkE, A%
MRz SEUE R B IUF, RTZEES 2T
W B SRR RIR TR DLRCiU R S
R 2 RIS P, i AEORIESHEE, SKOHAE
2 T TFHREET, AREAZNRERE R R
{3/

4 R R GREERMERZST
4.1 EEESH R RN

BRETRERE TR AE Y, BmAUKEHE %
E LAY L LSO TR AR 0 B JUE i 7K
BAmEAN. LB RB RN RS E RN
A AGRE IR, MU RPN, R4
MOSABEE R, FIERR SR EmE TR, ASCRIHIIT
WY G AR, BRI RS ESHREIR I HI.
MR, A BN SRR TR RS, RSRAERS,
URHTERGEREE NP, ASAEMSEINGE . Bl 2 HHE
TEEH, ELREABIEEREET KRAZNIRER
FE, MREHEMEEE 1.2 2 1.5 2RI n RS sl
ZEERAHESEESER M TER AR, BiER TR
BRARSHIDC AL SRR B2, DB Rt NSRS o
4.2 FERFFIESHIBLERNREX R

R Rm AR A AR AR ML, HE
Hok BT SRR RN . IEERAELG] . R
IR ZEA DR NN T, R BRI RE LIS
HEL A ERAEEEM. S Ed s, A%
FURREIE bR, AN OR, P IR R (RR
TEMED; MR, RISATREDRE, RGRRLR,

15



HRIWEREAR - F02% - F108 - 202510 A

BRI HIE R N, FoRaRA, RAILBIREL 0.6, FR3AT
A 0.4, T ISHAIE S 0.05 19 PID f &, RI7EE7K Lk
R ARG OfaE Sl AL RS S
ZHIORRE SR . A REEE AR T IRE ARG
ENAEERE, UGE T umPial g IR E S RE, SRENI4lE
FrSERart Seskit.
4.3 IELMEEXTEE R B
LB SEE T, AKmAEE ER: . S E R
Ja AR AR R 0 A g fa E M i p T
5. TR ELINE BT T A inslSiEE, A288m]
REHIZ RS aE RIEN R . (FE SRR, dR&Ma)
SSBRGREX AN, RHEUKCKS SiE TR,
IR SRR, (VAR S E AR . AisHR
BEARREMIHMEIE, RS0 R]REAE tfer 2 28I B A SR 2 2%
Fao MHISSAELRMESEN, A0S | AR HI S BiE s R
B, FIFSCHH SRS R RS, #A%GRRFEE
PbSman REEE . SEIGEE R, %R AN h R
HERRE S EEhENA), BAAKNERESHIRERT],
RV LA EE AR N Bl e e | FaE . mRasT T,

5 ILELAL 5 Z G niist SR B
51 {RMESHEESHMMRHERE

ERRAVKE L BALEE AT, PUMIEHIE S s pgba
JERIPLEL R 2 HEE ARG ISESN R ST . 1]
SN A RS R S sERTEMERE D, TBRE AR
BOUHE A RE RS SRR .. B 224 E
SRR, YASHRERESRE L (D_e / T_t) (7
f£0.25 ~ 0.35 XA, AIFRIG&ILABLIE R SR E
iy, AGAETURIRAD ROt B B R, e Wik, Bl
HIERIR AR I 23 AR EPRE R E, WIMmR )5
SERERTTRCE N, At S EWCED, Rl
3% BAT B 2290 (0 B etz I SR SR A s FL RS , MY
HRAGIPHERES . LI R, RAEHNSETRE R
AGHRGI AAEHEL) 40%, FAIRZEMEILE 0.05%, AL
B PN, ERRE . IRRERE” MUZEATRHIE bR, AIRER
S8 i) TARRAEROE TR R0k
5.2 HeeiAiE 5SS B iGN IE

KEE A TRRES S RIS IR, 25T AL Bk
0 BE RS SRS K R S TR R S K A L A AR e i ) B 22
RIRITIAl, 1E45E PID KR G0 2 E0E e, XEDUE N £
THUEITINGE, i Al SERRZHREEN S | Ao
REIIASRE I 5B . RS0 S R E R 2 |
RN SR EES, RIS SR SRR 2

16

IHEHIERE T HENMEIE, BhiRsHEE AR To0 MR
PUIRE . 12 SR RETE/K K S bR B g R A A s AL 51
M ERMSE, SBLEEN RS, P5E L RE,
Al H3dE W% RlR AR Ge A R R 20%, Wi I TR) 4 R
30%, MR EERERSHESITTIRE ). A%
J AR AR, R AR R ARG |
BRI EREAERET), IR ERmRADEE S et
SN I E R ERE AR, AR RGBS E
TR
53 HFUMESHELENNA

A S5 BMBRI AL R K RALHE A B as
A+ BRI HTET B, i MR T S RIS Y
SRS, A SRR AR S & AL R Y
TELR IS TR T . RS AR 4 SE R Bk |
Tl BERSIRAES, SELWHERIEER, YR
RS TE U S SaEE.. PFE R sumat L 58
Ui TR, DTSRRIt B e
W, SERIAAER S 2 EEIE. S RGNEIRZ TR
BMTPEZRBOIT , BT E bl R RIS R RS, g A
PSS ZARASE TR B2 BT RIS PR, TERCSE i
M—2Wr—e— KI5 T—RE R RS . SEBeRI,
P A tEROR I 5 | AN 2R TR B R T2 50%, 1B
PR R B R 30% o XX — R0 S B RB AR & O S IR,
AR TR B TR et ST 5, oABAK fRhse
Bl e tEan RIS RRE A I T HOR ST S N AEN .

6 &iE

TR K ESAIL S A E LI VE RO AR 1A 12 2 e R 1 A8 F
TEERN R, AR T SR ERR R 7K
ML . A EATL L RARE JE SR VRO A4 fa e il S
REFFEE R REEER . PR R, AEEEEYRBE S
JeZ%1, P TERIAGDILRE ) SMREE, BEE
% SRERIEE. PO LN 2 & RIS
R, MR IR AR, SCIK AR SR, &
EEEEREETT. ZFRATRRAZKE A A LER 25 VLR
B STaE R HER AL T IS IRIE S LSS, drpakckok
ELhET T B N A ES
52 3k
[1] iR SRS 3 5 SO Fh N s KO R i Ak S

BRI D] FEAE A ,2023.

[21 B, FE5EAK 4 x 230MWIRFR A AGSHLIFELIY) 145,47 75

L SR D LA R A 1,2012-06-01.

3] Wl masiR RN K A A LA 2 BRI 3R [0]. B TK

IR ,2025,53(12):118-121.



HRIWERAR-5E02% - F 108 - 2025 £ 10 A DOT: https://doi.org/10.12349/mit.v2i10.9535

Application and Research of Full-Oxygen Combustion
and Roasting Technology for Steel Molten Slab in the
Steelmaking System

Shangdong Fan
Sichuan Dazhou Iron and Steel Co., Ltd., Dazhou, Sichuan, 635012, China

Abstract

The steel water tank is a key container for holding high-temperature liquid metal in the steelmaking system, and it serves as a
production link connecting the steelmaking furnace, the refining furnace, and the continuous casting process. The working lining
baking process of the steel water tank is an important research topic for steel enterprises. This paper systematically studies the
application mechanism of the full-oxygen combustion technology in the baking of the steel water tank, the performance of the
equipment, and the on-site data tracking. It analyzes the influence of key parameters such as the oxygen-fuel ratio on the baking
effect; by eliminating nitrogen heat loss and improving the thermal efficiency of the steel water tank baking, the baking time of
the steel water tank is shortened to 36.5%, and the gas consumption is reduced by 30% to 50%; CO: emissions are simultancously
reduced, and the NOx emissions are cut by more than 80% [1]. This technology provides an effective path for the steel industry to
achieve green and low-carbon, as well as cost reduction and efficiency improvement, and has wide application value.

Keywords

Full-oxygen combustion; Steel ladle; Thermal efficiency optimization; Oxygen-fuel ratio; Energy conservation and emission
reduction
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Application Research of Intelligent Control Technology for

New Aircraft Throttle Table

Kunjun Zou

Beijing Qingyun Aviation Instrument Co., Ltd., Beijing, 100000, China

Abstract

The intelligent control technology of the new aircraft throttle,as one of the key technologies in modern aviation,has gained widespread
attention in recent years.This technology,by applying sensor technology,adaptive control algorithms,and real-time data processing
systems,enables precise control of the aircraft throttle,improving flight safety and performance.The paper provides a detailed
introduction to the design and implementation of related core technologies,including data acquisition,algorithm optimization,and
decision support system applications.Finally,through case analysis,the practical effectiveness of the new throttle intelligent control
technology is validated,demonstrating its significant advantages in enhancing aircraft performance and operational experience.
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Optimization of Electrical Control Systems in Industrial
Automation Production Lines

Guangkun Zou
China National Materials Construction Co., Ltd., Beijing, 100176, China

Abstract

With the rapid development of industrial automation,the application of electrical control systems in production lines has become
increasingly widespread.By optimizing the electrical control system,it is possible to not only improve production efficiency but
also effectively reduce energy consumption,ensuring the stability and reliability of the production process.This paper analyzes the
functions and roles of electrical control systems in industrial automation production lines,discusses the main challenges in their
practical application,and proposes optimization paths based on automation control theory. Through dual optimization of hardware and
software,as well as the application of system integration and intelligent control technologies,the overall performance of the electrical
control system can be significantly enhanced.By combining practical case studies,this paper further analyzes the technical paths and
implementation strategies for optimizing electrical control systems,aiming to provide theoretical support and practical guidance for
the optimization of industrial automation production lines.

Keywords
Electrical control system; Automated production line; Optimization strategy; System integration; Intelligent control
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Research on the improvement plan for the safe airworthiness
of old cargo aircraft

Jinsheng Xue Jiahong Qu
China Post Airlines Co., Ltd., Beijing, 100032, China

Abstract

In recent years, China’s civil aviation transportation has achieved significant development. The Party Group of the Civil Aviation
Administration of China (CAAC) has conscientiously studied and implemented the spirit of the series of important instructions and
directives issued by the state on civil aviation work, especially on civil aviation safety work, and has always regarded safety work as a
top priority, ensuring a stable and controllable safety situation in the industry. However, with the rapid development of transportation
aviation, the weaknesses of old cargo aircraft in terms of safety guarantee capabilities have become increasingly prominent. Old cargo
aircraft have characteristics and difficulties different from passenger aircraft in various aspects such as airworthiness engineering
management, aviation material support, and aircraft introduction. They are characterized by complex configurations, low reliability
levels, high failure rates, difficulties in aviation material procurement and repair, and high aviation material support costs, resulting
in many safety management issues, difficult management, high costs, and slow improvement for old cargo aircraft. To address the
above industry challenges, this paper closely focuses on key aspects such as airworthiness management, technical control, and source
governance, and proposes a plan to enhance the safety and airworthiness capabilities of old cargo aircraft. The aim is to provide
theoretical references and insights for the high-quality and safe development of the cargo aviation industry.

Keywords
Old cargo aircraft; Airworthiness; Safety management; Improvement plan
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Common Faults and Operation and Maintenance Strategies
of Electric Motor in Thermal Power Plant

Jiannan Wu

Liaoning Datang International Huludao Thermal Power Co., Ltd., Huludao, Liaoning, 125000, China

Abstract

Thermal power plants operate with numerous auxiliary machines under continuous conditions, where motors play critical roles in
coal feeding, induced draft supply, condensate circulation, circulating water systems, and desulfurization slurry processes. Field
maintenance personnel primarily encounter progressive degradation caused by prolonged full-load operation, frequent start-stop
cycles, and combined effects of dust, moisture, and vibration, rather than one-time failures. This paper focuses on common squirrel-
cage induction motors and selected high-voltage motors, analyzing four high-frequency issues—insulation, bearings, rotors, and
power circuits—by integrating unit maintenance schedules, team inspection protocols, and preventive testing requirements. The
findings are systematically documented in executable work orders and handover records. The study concludes with a field-oriented
O&M strategy package to reduce unplanned outages and spare parts consumption.

Keywords
Thermal power plant; Electric motor; Common faults; Operation and maintenance; Strategy
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Construction of an Integrated Energy Efficiency Evaluation
System for Smart New Energy Stations Aiming at Carbon
Neutrality

Lei Zhang

State Power Investment Corporation Guizhou Jinyuan Weining Energy Co., Ltd., Weining County, Bijie, Guizhou,
553100, China

Abstract

Against the backdrop of global carbon neutrality strategies and rapid development of the new energy industry, smart new energy
stations serve as core carriers of energy transition. Their comprehensive energy efficiency directly impacts the progress toward carbon
neutrality goals. Current energy efficiency evaluation systems for smart new energy stations face challenges including incomplete
indicator frameworks, inadequate alignment between assessment methods and intelligent characteristics, and neglect of lifecycle
energy efficiency, making it difficult to accurately reflect actual operational performance. This paper establishes an integrated energy
efficiency evaluation system from five dimensions—energy production, transmission, consumption, management, and environmental
impact—based on carbon neutrality requirements and leveraging the “source-grid-load-storage” coordination features and digital
advantages of smart new energy stations. It proposes an evaluation method combining Analytic Hierarchy Process (AHP) and fuzzy
comprehensive evaluation, while specifying implementation safeguards. The study aims to provide scientific basis for optimizing
energy efficiency in smart new energy stations and facilitate the realization of carbon neutrality goals in the energy sector.

Keywords
Carbon neutrality; Smart new energy stations; Comprehensive energy efficiency; System construction
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Research on the Synergistic Optimization Strategy,Process
Specification and Practice of Modern Interior Decoration
Design and Construction Technology

Xingming Ju

Ji ‘anshan Economic Development Co., Ltd., Jinggangshan Development Zone, Ji’ an, Jiangxi, 132000, China

Abstract

With the upgrading of domestic consumption and the high-quality transformation of the construction industry, China’s modern
interior decoration sector has transitioned from extensive scale expansion to a refined quality enhancement phase. The disconnection
between design and construction—two core components of interior decoration projects—has become a critical bottleneck hindering
project implementation, schedule control, cost optimization, and quality assurance. Against this backdrop, promoting coordinated
optimization of interior decoration design and construction techniques, and establishing a standardized end-to-end collaborative
management system, has emerged as an inevitable trend for the industry’s transformation. The synergy between design and
construction fundamentally aims to break down professional barriers and process fragmentation, achieving information sharing,
unified responsibilities, aligned objectives, and efficient coordination throughout the entire project lifecycle.

Keywords
Modern interior decoration; Design and construction coordination; Optimization strategies; Process standardization
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Research on the Deep Integration Path and Practical Application
of Smart Building Technology and Construction Engineering
Management

Min Xiao
Ji ‘an Jihu Construction Engineering Co., Ltd., Ji’ an, Jiangxi, 343000, China

Abstract

Against the backdrop of advancing smart construction and new urbanization, the construction industry is undergoing a systemic
transition from traditional to intelligent building practices. As the core driver of digital transformation, smart building technology,
when deeply integrated with construction project management, serves as the key pathway to address the pain points of the industry’s
extensive development model and enhance value across the entire lifecycle. This paper focuses on the core logic of their deep
integration, resolves practical bottlenecks in the fusion process, explores implementable and replicable integration pathways, and
validates application effectiveness through case studies. These efforts hold significant theoretical and practical implications for
promoting high-quality development in the construction industry, aiming to provide theoretical references and practical guidance for
its digital transformation.

Keywords
Smart building technology; Construction project management; Deep integration; Digital transformation
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Research on Defect Recognition and Intelligent Classification
Technology of UAYV Inspection for Transmission Lines

Zhuoqun Ding' Shan Shi’

1. Transmission Operation and Maintenance Branch, State Grid Wuhan Power Supply Company, Wuhan, Hubei,

430000, China
2. Substation Operation and Maintenance Branch, State Grid Wuhan Power Supply Company, Wuhan, Hubei, 430000,
China

Abstract

As the primary energy transmission infrastructure in power systems, transmission lines play a vital role in ensuring the safe and stable
operation of power networks, which is crucial for socioeconomic development and public electricity supply. Traditional manual
inspection methods suffer from inefficiency, high risks, and limited coverage, while drone inspections have become the industry
standard due to their flexibility, extensive operational range, and cost-effectiveness. This study focuses on defect identification and
intelligent classification technologies for drone inspections of transmission lines. It elucidates the significance of this research,
analyzes current technological advancements, and proposes optimization recommendations. The findings aim to provide intelligent
support for power line inspections, transitioning grid operations from “human-dominated” to “intelligent autonomous” management,
thereby enhancing the precision and efficiency of power grid maintenance.

Keywords
Transmission line; UAV inspection; Defect identification; Intelligent classification technology
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Discussion on the Production and Disposal of General
Industrial Solid Waste in Typical Years

Zhifang Zhang

Baotou Ecological Security Barrier Research Center (Baotou Ecological Environment Monitoring Center), Baotou,
Inner Mongolia, 014060, China

Abstract

Solid waste possesses unique dual attributes as both a “resource” and “environmental pollutant,” functioning as both a “source”
and “sink” of pollution [1]. The management and disposal of solid waste are crucial for Baotou City’s “waste-free city” initiative,
ecological conservation, and high-quality development. This study primarily analyzes data from 2022, a representative year during
the 14th Five-Year Plan period, to examine the generation, utilization, and disposal of general industrial solid waste in Baotou City.
It further investigates the spatiotemporal variations and evolution of these processes, identifies existing challenges, and proposes
corresponding countermeasures and recommendations, aiming to provide valuable insights for related research.

Keywords
General industrial solid waste; Ecological and environmental protection; High-quality development
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Key Factors Analysis in Construction Schedule Management
of New Energy Projects

Chenbing Yang

Guizhou Jinyuan Weining Energy Co., Ltd., State Power Investment Corporation, Weining County, Bijie, Guizhou,
553100, China

Abstract

Against the backdrop of global efforts to implement sustainable development concepts and accelerate energy structure transformation,
new energy project construction has demonstrated vigorous growth. As crucial platforms for clean energy utilization, the progress
management of new energy projects not only determines their timely commissioning and realization of economic and social benefits,
but also exerts profound impacts on the stable development of the entire energy sector. This paper conducts an in-depth analysis of
construction schedule management in new energy projects, examining key influencing factors from multiple perspectives. Through
systematic research on these elements, the study aims to provide actionable insights for project management, enabling stakeholders to
better grasp critical schedule control points. By ensuring smooth project advancement and timely completion of construction targets,
this research ultimately contributes to the robust development of the new energy industry.

Keywords
New energy projects; Engineering construction; Schedule management; Critical factors
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Common issues and solutions in regular inspections of
pressure special equipment

Pengfei Guo

Henan Province Boiler Pressure Vessel Inspection Technology Science Research Institute Zhumadian Branch, Zhumadi-
an, Henan, 463000, China

Abstract

Regular inspections of pressure special equipment are crucial for ensuring industrial safety and continuous production. The scientific
and standardized implementation of these inspections directly affects the effectiveness of risk control. In practice, inspection
activities face numerous deep-seated issues: improper completion of inspection records leads to distorted safety assessments,
lack of management of calibration certificates causes reliability crises in measurement data, and superficial testing of safety
attachments renders protective mechanisms ineffective. This paper deeply analyzes the causes of these problems and proposes
systematic solutions: establishing standardized inspection record templates and professional training systems to ensure uniformity
and standardization in the inspection process and results; implementing calibration management ledgers and intelligent reminder
mechanisms to ensure the stability of measurement equipment’s metrological characteristics; formulating detailed safety attachment
test procedures to strengthen the evaluation of equipment protection functions. Research shows that a comprehensive inspection
system can effectively identify operational hazards, extend equipment lifespan, reduce unplanned downtime risks, and lay a solid
foundation for enterprise safety production, making significant contributions to the modernization of special equipment supervision.

Keywords
Pressure-bearing special equipment; Industrial production; Equipment inspection
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Research on Corrosion Issues and Protective Measures for
Boiler Pressure Vessels and Pipelines

Xiaomeng Yang

Henan Province Boiler Pressure Vessel Inspection Technology Research Institute Zhumadian Branch, Zhumadian,
Henan, 463000, China

Abstract

Boiler pressure vessel pipeline systems, as core equipment in power production, have corrosion issues that directly impact operational
safety and economic benefits. This study thoroughly analyzes the corrosion mechanisms of boiler pressure vessels and pipelines
and the key elements for constructing protective systems. It highlights the critical importance of anti-corrosion work in ensuring
safe operation of equipment, proposing three major principles: systematic protection, scientific detection, and dynamic adaptation.
Addressing practical engineering needs, the article elaborates on two main protective strategies: the integration of multiple detection
technologies and the upgrading of surface protection processes. The integration of detection technologies emphasizes the synergistic
application of ultrasonic, radiographic, and eddy current methods, while surface protection processes focus on building multi-layer
barrier systems and studying material compatibility. Research findings indicate that a comprehensive anti-corrosion system effectively
extends equipment lifespan, reduces unplanned downtime risks, and lays a solid foundation for the safe and stable operation of the
power system, achieving dual values of economic efficiency and safe production.

Keywords
Boiler; Pressure vessel piping; Pipe corrosion
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Key Pathways and Optimization Strategies for Full Life
Cycle Construction Management of Photovoltaic Power
Station Projects

Kun Zhao

State Power Investment Corporation Guizhou Jinyuan Weining Energy Co., Ltd., Weining County, Bijie, Guizhou,
553100, China

Abstract

The full life cycle construction management of photovoltaic power station projects encompasses planning and decision-making,
design, construction, operation and maintenance, and decommissioning and recycling phases. The quality of management directly
impacts project benefits and sustainability. Key pathways for each phase are as follows: Planning and decision-making phase involves
collaborative resource evaluation and compliance approval; Design phase focuses on optimizing technical solutions and promoting
standardized design; Construction phase requires dynamic control of progress, quality, and safety; Operation and maintenance
phase emphasizes intelligent monitoring and preventive maintenance; Decommissioning and recycling phase prioritizes equipment
disassembly and resource recycling. To address issues such as low collaboration efficiency and inadequate risk management,
optimization strategies are proposed from three aspects: organizational structure, technical application, and management mechanisms.
These include establishing a cross-phase collaborative management system, introducing BIM and IoT technologies, and improving
risk early warning mechanisms, providing theoretical and practical references for industry development.

Keywords
Photovoltaic power station; Full life cycle; Engineering construction management; Path and optimization
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Optimization of Centering Process and Quality Control
Measures for Maintenance of Steam Turbine Shafting

Peng Fan
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China

Abstract

The shaft alignment process and maintenance quality of steam turbines are critical to their safe and stable operation. This paper
explores the importance of shaft alignment, analyzing potential issues such as vibration amplification, bearing wear, and seal leakage
caused by inaccurate alignment. Through innovations in measurement techniques and tool optimization, improved benchmark transfer
and adjustment strategies, standardized tool management, standardized operational procedures, thermal expansion considerations,
and enhanced personnel skills, the alignment process has been optimized. Additionally, quality control measures such as strengthened
personnel management, rigorous process supervision, and stricter acceptance standards are proposed to improve alignment accuracy
and maintenance quality, ensuring long-term stable and efficient operation of steam turbines.
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Steam turbine; Shaft alignment; Process optimization; Maintenance quality; Control measures
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Study on Optimization Strategy of Ammonia Injection in
Denitration System Based on Intelligent Control

Che Yang
Guizhou Xidian Electric Power Co., Ltd. Yaxi Power Generation Operation Branch, Zunyi, Guizhou, 563100, China

Abstract

With the continuous improvement of environmental protection requirements, precise control of flue gas denitrification systems in
coal-fired power plants has become increasingly crucial. Traditional ammonia injection control methods exhibit significant limitations
under complex operating conditions, often resulting in low ammonia utilization efficiency and fluctuating emission indicators. Based
on intelligent control theory, this study conducts an in-depth investigation into ammonia injection optimization for denitrification
systems. By establishing an intelligent control model, designing optimized control strategies, and constructing a comprehensive
control framework, the research effectively addresses the shortcomings of conventional control methods in response speed and control
accuracy. The approach achieves significant reduction in ammonia slip rate while ensuring compliance with emission standards,
thereby enhancing system operational stability and economic efficiency. This provides new technical means and methodological
support for optimizing denitrification system operations.

Keywords

Denitration system; Ammonia injection optimization; Intelligent control; Operation optimization
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Analysis of the Influence of High Voltage Motor Insulation
Fault on Energy Consumption and Research on Energy
Saving Preventive Measures

Yaohui Huang
Guizhou Xidian Electric Power Co., Ltd., Yaxi Power Generation Operation Branch, Zunyi, Guizhou, 563100, China

Abstract

This study systematically analyzes the intrinsic correlation mechanism between insulation faults and operational energy consumption
in high-voltage motors, revealing how insulation degradation impacts motor efficiency through mechanisms such as increased
dielectric loss and elevated leakage current. By quantifying the energy consumption increment characteristics and long-term cumulative
losses caused by various insulation faults, we establish an energy consumption-based insulation condition monitoring system. The
proposed diagnostic approach integrates online monitoring of key parameters, early fault warning, and energy efficiency evaluation.
Building upon this foundation, we develop an energy-saving-oriented comprehensive insulation protection framework, encompassing
insulation system optimization, preventive maintenance strategies, and lifecycle cost minimization solutions. These findings provide
both theoretical underpinnings and practical guidance for achieving efficient and reliable operation of high-voltage motors.

Keywords
High voltage motor; Insulation failure; Energy consumption; Energy saving measures; Condition diagnosis
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Analysis on the Systematic Construction Mode and Operation
Management Optimization Path of Chemical Industrial Park
Infrastructure

Tongbin Yuan
Ji’an Yin Luling Construction Engineering Co., Ltd., Ji’an, Jiangxi, 343000, China

Abstract

The systematic planning and coordinated development of infrastructure in chemical industrial parks, along with the enhancement of
full-cycle operational management, serve as the cornerstone for ensuring high-quality and sustainable growth of the chemical industry
and elevating the intrinsic safety standards of these parks. This paper systematically proposes practical pathways for the integrated
development of chemical park infrastructure through three dimensions: unified spatial layout, modular functional configuration,
and innovative investment and construction models. It further constructs a comprehensive strategic framework for optimizing
infrastructure operational efficiency, focusing on three key aspects: empowerment through intelligent technologies, professional
third-party management, and integrated park-level coordination. The research findings demonstrate that systematic construction and
refined operations are mutually reinforcing prerequisites, collectively forming the core essence and critical drivers of full lifecycle
management for chemical park infrastructure.

Keywords
Chemical industrial park; Infrastructure; Systematic construction; Operation management
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Discussion on Fault Analysis and Treatment Strategy in
Power System Relay Protection

Zhe Wu
Chaoyang Yanshanhu Power Generation Co., Ltd., Chaoyang, Liaoning, 122000, China

Abstract

The safe and stable operation of power systems is crucial for national economic development and social stability. Relay protection
serves as the primary safeguard for electrical infrastructure. This paper focuses on analyzing critical components of relay protection
systems, particularly fault diagnosis and mitigation strategies. The study first systematically categorizes common power system
faults, including short circuits, ground faults, and line breakage faults. It then details analytical methodologies for these faults,
covering fault data collection, characteristic analysis, and precise fault localization. Building on this foundation, the paper emphasizes
troubleshooting approaches for malfunctioning protective devices and post-fault response protocols encompassing isolation,
restoration, and preventive measures. Through evaluating implementation effectiveness and establishing continuous improvement
mechanisms, the research aims to develop a comprehensive and robust fault prevention framework, thereby enhancing the overall
reliability of power systems.

Keywords
Power system; Relay protection; Fault analysis; Handling strategy; Reliability
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Identification and Prevention of Safety Risks in the Construction
Process of New Energy Projects

Zhi Li

Guizhou Jinyuan Weining Energy Co., Ltd., State Power Investment Corporation Limited, Weining, Guizhou, 553100,
China

Abstract

With the increasing global emphasis on environmental protection and sustainable development, new energy projects have experienced
rapid growth. However, the construction process of new energy projects has uniqueness and complexity, facing numerous safety
risks. This paper focuses on the construction process of new energy projects and deeply explores the identification and prevention of
safety risks. Firstly, it elaborates on the characteristics of new energy project construction. Then, it identifies the safety risks existing
in the construction process from multiple aspects, including risks caused by natural environment, technical processes, personnel
management, and other factors. On this basis, targeted prevention and control measures are proposed, covering the improvement of
the risk management system, strengthening personnel training and education, reinforcing on-site safety management, etc. The aim is
to improve the safety of new energy project construction, reduce accidents, ensure the smooth progress of projects, and promote the
healthy development of the new energy industry.

Keywords
New Energy Project; Construction Process; Safety Risk Identification; Prevention and Control
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