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Research on Anti theft Technology and System in Smart
Meter Installation

Qiulin Cao
Beijing Huashang Electric Light Company, Beijing, 101400, China

Abstract

With the advancement of science and technology, the application of smart meters has become increasingly widespread and is an
important equipment for power measurement and management. However, its application is also accompanied by the occurrence
of electricity theft, which has caused losses to the economic benefits of power enterprises and seriously disrupted the order of the
electricity market. To this end, it is necessary to have a clear understanding of the working principle, characteristics, and anti-
theft work involved in smart meters, and form an effective anti-theft system to ensure the safe operation of smart meters and the
full utilization of power resources. This article elaborates on the current status and trends of anti electricity theft technology in the
application process of smart meters, its impact on power enterprises, technical solutions, and system construction analysis, in order to
provide anti electricity theft measures for the development of power supply enterprises and ensure the safe and efficient operation of
smart meters through this technology.

Keywords
smart meter; Anti electricity theft technology; System research; Electric light company; Safety Management
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Research on Anti theft and Safety Reliability Enhancement
of Meter Connection Technology in Smart Grid Environment

Bing Qi
Beijing Huashang Electric Light Company, Beijing, 101400, China

Abstract

With the continuous promotion of intelligent construction of the power grid, traditional metering and power connection technology
can no longer meet the needs of refined development of the power grid in terms of anti-theft performance and stability performance.
At the same time, electricity theft technology is showing a trend towards concealment and intelligence, which not only increases
the economic costs of power grid enterprises, but also poses a threat to power grid safety; In addition, the equipment failures and
operational errors inherent in the technology of installing meters and connecting electricity have led to low power supply reliability.
This article is based on the current development status of smart grid technology, and analyzes and studies the existing problems of
meter installation and power connection technology from three dimensions: optimization of anti-theft technology, improvement
of control links, and construction of power supply reliability. From the three levels of intelligent terminal upgrade, data analysis
application, and linkage control construction, countermeasures are proposed to improve the reliability and safety of meter installation
and power connection in the power grid, providing reference for improving the reliability of power supply in the power grid.

Keywords
smart grid; Meter installation and electrical connection technology; Preventing electricity theft; Security control; Power supply
reliability
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Research on the Path to Enhance Firefighters’ Fire Suppression
and Rescue Practical Skills under the New Situation

Yinhao Chen

Cangzhou Fire Rescue Station, Cangzhou Fire Rescue Detachment Hebei Provincial Fire Rescue General Corps Build-
ing Street, Cangzhou, Hebei, 061000, China

Abstract

With the rapid development of the times and the rapid expansion of cities, the number and difficulty of fires are increasing, which
is a new challenge to the established manual rescue method. This article first discusses the problem of strengthening the combat
effectiveness of firefighters in the new situation, and then explores the core problems existing in the process of their tasks in the new
situation. Provide targeted suggestions to improve the practical skills of firefighters, strengthen the construction of training platforms,
introduce new technologies and equipment to enhance their combat capabilities. The purpose is to help the fire department formulate
more effective countermeasures, so as to further improve the combat effectiveness level of fire fighters and move towards high
efficiency and scientific direction.

Keywords
firefighter; Firefighting and rescue; Practical ability; Training system; New technology; New equipment; Psychological quality
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Exploration of the application of Internet of Things
technology in fire supervision and inspection

Zhen Wang
Changzhi High-tech Industrial Development Zone Fire Rescue Brigade, Changzhi, Shanxi, 046000, China

Abstract

With the acceleration of urban modernization, the growing number of buildings and their increasingly complex internal structures
have raised higher requirements for fire protection system construction and fire prevention. The Internet of Things (IoT), which
connects various objects through internet technology, shows significant potential in fire safety inspections and supervision. This paper
analyzes the application value of IoT technology in fire safety inspection work, proposes specific implementation strategies, and
provides practical references for future fire safety supervision efforts.

Keywords
fire control supervision and inspection; Internet of things technology; technology application
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Discussion on inspection technology and quality control of
plastic packaging materials for food

Honggiang Wu
Hefei Product Quality Supervision and Inspection Institute, Hefei, 234000, China,

Abstract

Based on the analysis of the inspection and testing technology of plastic packaging materials for food, this paper further puts forward
specific quality control measures, aiming at giving full play to the role of inspection and testing technology and quality control
measures, ensuring the quality and safety of plastic packaging materials for food, and promoting the healthy and stable development
of related industries.

Keywords
plastic packaging materials for food ; inspection and testing technology ; quality control measures ; role
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Industrialization analysis and research of production servo
driver

Tian Li
Zhongchuan Haiwei High-tech Co., Ltd., Zhengzhou , Henan, 450015, China

Abstract

As a core component of automation equipment, servo drives play a vital role in China’s industrial manufacturing sector. With the
continuous advancement of localization efforts, this paper conducts a systematic analysis and research on the industrialization
process of domestically produced servo drives. First, by examining market demands and technological development trends of servo
drives both domestically and internationally, the background and necessity of industrializing domestic servo drives are clarified.
Second, employing supply chain analysis methods, the study thoroughly explores key factors including supply chain structure, core
technologies, production processes, and cost control for domestic servo drives. The research reveals that through optimized design,
improved manufacturing techniques, and strengthened quality control, domestic servo drives have gradually approached international
advanced levels in performance. However, brand influence and market trust remain primary challenges. Finally, the paper proposes
several strategies to promote industrialization of domestic servo drives, including enhancing core technology R&D, expanding
domestic and international markets, improving brand building, and strengthening policy support. This study aims to provide
theoretical support and practical guidance for technological advancement and market expansion of domestic servo drives.

Keywords
domestic servo driver; industrialization; supply chain structure; core technology; market expansion

—_—— o — —_—— Vi ==
E = EARIXEhas B = 4L st S5 5

R

HE AR A BRAE], HE - R I 450015

=

FAMRIRSh Ak B AR, ERE T LbE T HREEATEGAE, MAER SIS HG RIS, A
B AMRIE S B4 AR HAT T AAMA AR, Bk, B E ASMAURIES B 0h T E R RLRERE,
WA T B AARIEE) R T A B A B ok, SRR ATk, HmiEit T B ARIRS) B R Ak 2
M, BSHA, AFIEARAEHFREEE, AARAI, AR, RAHBR I ERBAG T, BZ4ARIEK
HEAMAE L CRAEEBAREEAT, Af, BMBANFTHEEENL @GNS ENE, RE, LERETILE
R E FAIRIE S B A K 0 Rk, AR S H AR . EREB N TY ., RABMERFRE LIRS, RS
124 B FAARIE 3 B e AR Ao T B RAAR I X R A T RIR S

KA
B ARRIES) sy ks Bhmst st ; HSE AR Tk

1315 IREED TR A R A AR A, AT,

S AL E e T IR A R AR E RS B
s, SRR REIR R e [APRBIL, IOAUARTRCSE MRS, Rk
AL 40 Koo b (LI LT "t a00s” sy P HBRFRIBSONT, iRt T =R b
b, RS P BRI BBy o PALBORBIN, A ZREOSIO T
AL, P TRl (ORI, SRRy, ) O DAL, BRSUHRL . SR Qg i
D B T e ey VG E IR A R i .
SRR RIS, B56, s TR RIS LCRILR S, T
SEHEREI A TGRS, O RO SRS
%, ASE R RSB A 52
UfesmA] 2 (1984-) , DEASSTNEMAA,  HIARE, LHEWINTHEROIY . B2, B
T, AR, BIBETARIN, MBATRE. FIMLE =S, RIS, A EM R ses eIk B stk

16



FHXBIF S TR - $£02% - 506 # - 2025 £ 06 A

& A AR SR BRI ST B AT BRI S

2 B RAARIE N =R T35 S R AR5

2.1 HIAE RO

RRRBRED SR 1E A Tk FSh s & BLA RISy, H
TR Z R ZFARIRsh e RS, B3t
ACPHIRT BLRA R T kB RARIRS 2 I R I K P, [
NG GHEETIE PTG, IHERE IS . ARESE R 5
FoRAGE N, (FEIRIRSIE EEEIUR . TR
NS PRIR RAL T 2. BTN, Sk
R Kott— 25K T Ek T B RARIR S 2 o T Al . EEN
B DAL SRR TR,  “TALERR” J “EREHIE
2025”7 SEEIREISEHE, DI T EIRIR S 2 O T (R
U SR ST S TR gy, (B P FEARIRE S
R RRTH D EARARTES ), TiHTK EMEEIE R
T, AP EROE T
22 HARERHEHE

W% Tk FEHGRAR btk e, (AIRIREh2SERS
BEENSHIISRIFER R, RS AR IEAEREE . S8eE 5
k. BHAT, Bl ERUMEER FRIIRINE) 2 AR TR
oo, THRESE ., S8l TS T E R,
FETHRASKFR P FIRIRE 2 B P AL G AR 2s ,
BRSO HEIREERR IS, EE A DI R, 5k
(BRI M. BlA AV A T RE R FIRRSR S A sk
KR, BN RGEIER L . SE T R E D)
BERYSTIN. FEREARE RS T, E A lRIRsws (EZ %46
SEBRIEHEACER R,
2.3 B 5 EFrmhE L8

B (A AR A & 2 5 EE PR REE R R PR RE . TS0 )
T BIEARIE S AR BE AR, E5R SRR Al
B, PR N i SRS, ELTE SRR
BERSRNTTESHAL. TE= SRS R S Ok
RACE, FEHRRTZEE T —EWES D, [BEDBSE
BERNG TR T A0 R T T Tt o P2 BRI P S
It AR S 5 RS, DA/ NS ESR AR5 2R

3 B RAIARIE N R R R 5 S0 R
3.1 MR s A1 I AR

L7 A AR B S i ) B R P2 Ky ey 221 G SEER T ALK
Sl SeREMATRAR KPR IR . HAhN i i 2
TN . IRBNERALE . IR E SR 2 B P
TARHIERAE A RN RS, BRI Rk
AR ER OB, TERTR R RERR T 75 TH B e e
Mo B RIENEEE S RS Tas i H £ A,
(B eas i O . B2 AR s N TS
BERR, ZREF SN T ZR GRS T AEE, DUAERIK
g o I vl e Z S RPN RS & S I a Wk e

TER, SetrolTBoA By TR IR TE R S8 3.
EEIRFSREEAEE ST, KRB BN BB, B
i A LN N GRS i) O i & st <N N VA A o)
AR FRIR S Es = L AR B A

3.2 AR E

P AR A fs R DR 2 b Ttk Re IR
BRI IR G s NNES Vil o T A = U 5 1 Gl iFA = RER
S FIRAEIES BN, ELEHFEER, (rEIA AT
Tt s, HOU B IS 28 RS AT fi G
BEo ERATUEHDT T, Sedtr R B HIARE E FHERIBOoR
B ZR A, DRI ARG E M. BERR5 T,
ThE MR AT REVEIUIL . s FEBRRROR M AR O 1
5 T AR EDER TR R DR R . XL
BORAHEREE—ERERE B4/ N T S ERE IV ERR, A
FEl = SRR T R RS Bk T IR SCAIBORIER o
3.3 HIETZ 5 M A=l

IS T Z T EE - FIRIED 2 = e h B0 2,
B ERE I L B RBACAE R R B BT A
MFBE, ARdem ™ mERE S — 2. pRASEHI o T
(EBER T LR A PR IR R A AR 2
BREEOTTH:, SEEFES ST .

4 E - RARIE SR T IAR I Sk
4.1 HEREITME 5 EFRER

RIS fE R RE T It B, HSERE
BEACPIENERINA 2 MR B ST . TUREIEITHI,
PP R SRS MR HE AN IR, RERSHEE A Tl
s RIIRIRSII R TR . — Ee P SR E AL B
EREESESHI M REES IS S B oR _EBUS oA, AHAZOERE
W T 5. BT SR A L IR Eh B,
RIRBR SR RERE /K PATIE T TRE A BT, A ERe e
S LHlEIR L 7.

SEFRRSESAREL, B EIRIXEDZS R A
AIEEME RS N BE TN s s A i PSR B
AR XEEBRTE—TERERE ERRE T A2
EFrii. MR SR T ESmEE R . ML
HOREREGE T HEIREARER P P RIR S -p R A b
PR A S E P FRIRAN ) S E R O B2 T B
4.2 mIRSTIHEEES

P R ARIN S # 75 S 5 T S (5 R 7 T T e — e 2k
filio OB HAEREZR P HA EPRAEIEIKOR, (BRI s
Sal2y T H AR . 1B E S S EROAR T E T |
KHARTERE DU GRS T ERE, SR
1Ko ERRA IR R TTIZEE, KRR SHEESHAL,
TRk —E e FRELR . [E P LR E ISR AR IS
TS, BRI SRR SRS RIFAY T

17



FHXBIF S TR - $£02% - 506 # - 2025 £ 06 A

IO, DB R PSR 5 A
Al RBSeE, WA T TR O ESS D o
4.3 PTFRIRE Sk

[ 7= (R AR GRSl 2 2 T 4 e oh i S R s i R e
FI S EREERAO IR, #0593 F P EL R MR ]
TEMEAESEE. RO BRI BT, FoRE AR
AR TR, SRz ENLE, BB
BT AR SR R

5 #SE AR s =F = L By B Rg 7 3
51 IEFAREIFHERE

DNEEF AR T S HER) E = RIARIREh &8 = ALY
FKEERRD, (R PHIR O i RERIIR AR Eh A 1A%
OMERR, eI BE . SR AR . F 1S 4
TIHHAR, BRI, SR RS 1E,
A]SEIHEOR QISR B, SRS RORBOR IR, 7
AL BRI AR TR, I aael . Hihip
KA RRRIRSIE R I RINEVER T, eI REE D ORE:
It

B TR AR &, (R TR RO bR B,
T PRI SR A BORSEARIR L BF & A H- 4 R i & JE
. DERARRFEAOR SR, SRR AT A BRI T
BRer, AEPERRIRE SR A 2 RIS S
5.2 TiaY RBIREE

T3 R SRS B RAR IR Aas 7 A R rp A
BEEE Y. SENT, MEMsmEaesis. vEsA
PR HTREIR IS A ORI, e R T I IR,
EEOAR TR =R SRS, LIS E T, T
EbrT, WHEFRESEPRR S MRS TGS, R
SRR G TR, DIBRH DAL R R R E S AR 1
FARPREESINFESR . ML e ERE, S
SR RIS TERR, AR ARSI E2IK T
S NRIRE ST, MBI LA .
53 BRZFEMEEE

B S S R A e S PRI AR IR B 25 7 AL Y
BTG . IBRECE SR BT Lk RS, R

XA FRE

18

WIREE . LIk N R I A SR S5 8, A AR Rl
WEARFIA P RAR o AERLRGIEIRTT T, N SR e R AL
MAFIARTE, BdZE5ENIMNES . IiRiyE G et
PP ERS, #z E iR EhZ N RIF OB sdphEmN
il EE. BIUaETE, SLREZEARRE, $RIHER
AR ERRTE 7] o

6 4515

KRG T T E = E IR shds = AL AR,
FERTEN SN T R M AR ARSI T — R 511 2R
AR B = e T, AFRER T E ARk Eh2s
(e AAS 220 A I A 0 NS Yl W) V) 2 N e cl| E ST S S
AR RAEEFAIRIREA e L D E TR, H
B EAT EFREACE, (BSESERmis SRR AE
BIERRGIHS P L RV EZER R . AT HEAIEERIR
sl iz R, EAEERNIMNTN =S, R
BB OB AR, AbdE T2, AR, Ik
WS RTIET EE, DIMCGETIZ S A S (TR,
KRR SR R AR BAIHER S), RRWR I E 22 E0R
RS RERE, AF B S RIFIINTENE . RAE AR
S ERRARE AR A 2 A TR T TIERAIRS, (Hi
THARACHO O B, B T rTREfF R R 2 . AR
BT 5 ]t — 2R B P A AR IR Sh 2 R e o R s N Y
PERERILN P, DRI BARRn e e e ot H
Mo [FIRT, MEEENINTIZIMNERZN L, S RIS o
AR 2 iR T RIRRIR S As R A R Y i -

S 3k
[1] oA B e, T 0, XIS, /N, R0 /K T SRy i S

IXB s E SRR AR DT[] A LK, 2021,49(09):73-78.
[2] Sk, F B oI, 2 N X SR IR IR A e P 4y

HTITIEWFE ] F = rT At S PR 16,2022,40(02):1-5.
[3] XIS AR MR IR 5l o s i il B R IR TS [1]. 5 HHIFE, 2020,

0(16):0215-0216.

[4] e AIRIREDES 2 B AR 52 T (] AR R A T
£ Tll/A,2023,(07):0175-0178.
[5] Lo, ki, 2=t & ) 52, skom . S ME g (RIIRBR sl 28 8 e Tt

WF5E 312 AR, 2022,28(02):223-229.



BHRGIFETE - $£02% - 5 06 #1 - 2025 £ 06 A DOT: https://doi.org/10.12349/tie.v2i6.7795

Calculation and analysis of end face pressure of gas-liquid two-
phase mechanical seals under variable operating conditions

Hongguo Xu' Jie Chen’

1. Sichuan Kehong Petroleum and Natural Gas Engineering Co., Ltd., Chongqing, 404100, China
2. Southwest Oil and Gas Field Cost Center Luzhou Cost Station, Luzhou, Sichuan, 646000, China

Abstract

Based on the theory of variable operating conditions mechanical seals, mechanical seals can be divided into three working states
according to the difference in phase transition radius during normal operation: liquid phase seal, vapor phase seal, and gas-liquid
mixed phase seal. This article presents a numerical simulation of the end face pressure distribution of mechanical seals under both
conventional and variable operating conditions, and explores in depth the influence of external pressure on the phase transition
radius. Research has shown that pressure fluctuations in the boiling zone are the key factor causing the sealing end face to open under
variable operating conditions, while the liquid film flash caused by changes in phase transition radius is the main cause of sealing
failure. When the pressure in the sealed chamber drops sharply, the pressure distribution on the end face changes, and the phase
transition radius changes accordingly, causing flash evaporation and pushing the moving ring to move axially. If the dynamic ring
fails to reset in time after the chamber pressure is restored, the seal will not be able to close, resulting in failure.

Keywords
mechanical seal; Variable operating conditions; End face pressure; Phase transition radius; flash evaporation
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Design & Implementation of Head-mounted Myopia
Detection Device for Teenagers

Zhu Chen
Shanghai Kongjiang Senior High School, Shanghai, 200093, China

Abstract

Excessive exposure to electronic screens, insufficient outdoor activity time, improper eye usage habits and failure to timely grasp
vision conditions among teenagers have become the main factors leading to their myopia. This study designs a head-mounted
myopia detection device. Utilizing ultrasonic sensors for distance detection, the system converts measured distances into myopia
levels through Arduino-based algorithms. Bluetooth-enabled signal transmission delivers real-time results via display and voice
announcements, allowing users to monitor their visual acuity in real time. This portable device enables accurate myopia assessment
at school or home, offering rapid testing speeds that not only facilitate vision tests every academic year but also help users track
myopia changes, facilitating proper glasses prescription. With its compact design, user-friendly operation, and quick measurement
capabilities, the device provides instant visual status updates, effectively preventing myopia progression among teenagers.

Keywords
Myopia Detection; Prevention; Ultrasonic Ranging; Bluetooth; Voice Broadcast; Vision Chart Calculation Principle
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Development of a Mechanized Integrated Operation
Platform for Cold Source Mesh Replacement and Online
Cleaning in Nuclear Power Plants

Qiaojun Wu' Xinhua Tian' Shaofeng Yang® Zhongquan Fang’

1. Guanghe Nuclear Power Operation Co., Ltd., Shenzhen, Guangdong, 518038, China
2. Yangjiang Nuclear Power Co., Ltd., Yangjiang, Guangdong, 529500, China
3. Lianyungang Wuzhou Shipbuilding Heavy Industry Co., Ltd., Lianyungang, Jiangsu, 222228, China

Abstract

In response to the shortcomings of the traditional “net bag interception+manual offshore fishing boat barge cleaning” method for
intercepting the net bag in the cold source water intake channel of a nuclear power plant, the hull of the platform was designed under
the required sea conditions and environmental conditions of the cold source water intake channel of the nuclear power plant, as
well as the requirements for the platform’s function and performance. At the same time, the turbine part of the platform, the online
cleaning and auxiliary replacement device part of the net bag were designed. Based on this, the platform was built and tested to meet
the requirements of the technical specifications for the platform’s operating environment and function and downstream performance.
The interception net bag of the nuclear power plant was mechanically cleaned online, and the pile foundation net bag could be
replaced on the platform without diving operations. The floating net bag was assisted in diving operations. Implement efficient
operations, with efficiency increased by over 30% compared to current operation and maintenance methods.

Keywords
Nuclear power plant; Cold source; Net bag; Online cleaning; Mechanized integrated operation platform
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Active defense and reconfiguration visualization of overload in
distribution area considering distributed energy fluctuations
operational research

Cong Zhao Chaoqun Lin jun Wu
State Grid Henan Electric Power Company Xuchang Power Supply Company, Xuchang, Henan, 461000, China

Abstract

the application of distributed energy in the distribution area has improved the penetration rate. Due to its volatility, it is prone to
some problems, such as overload, voltage out of limit and three-phase imbalance. The establishment of an overload active defense
system can coordinate large-scale loads under the weak model and respond quickly to contradictions. The DC hierarchical design
is optimized, and the single exchange iteration algorithm is adopted to decouple the power flow of AC and DC subsystems, which
can effectively cope with the fluctuations of distributed energy. Through the visual reconfiguration platform, the functions of voltage
fluctuation prediction, overload risk warning and real-time topology adjustment are integrated, which plays an important supporting
role in decision visualization. This paper studies the strategy of overload active defense and reconfiguration visualization in the
distribution area considering the fluctuation of distributed energy.

Keywords

Distribution Station area; Considering the fluctuation of distributed energy; Overload; Active defense; Reconfiguration visualization
strategy
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Research on Collaborative Design Method for Renovation
of Existing Buildings Based on BIM and Point Cloud
Scanning Technology

Yang Liu Li Tan

1. China Power Construction Corporation Chongqing Engineering Co., Ltd., Chongqing, 400060, China
2. Zhongji Zhonglian Engineering Co., Ltd., JChongqing, 400039, China

Abstract

With the acceleration of urbanization and the advent of the era of existing buildings, the renovation and upgrading of existing
buildings have become an important direction in the construction industry. The integration of BIM and point cloud scanning
technology provides an innovative path for information collection, digital modeling and collaborative design of existing buildings.
This article reviews the current development status and theoretical basis of BIM and point cloud technology, and systematically
analyzes the integration methods and collaborative mechanisms of the two throughout the entire renovation process, including
key links such as point cloud data collection and processing, BIM model reconstruction and optimization, and the construction of
a multi-disciplinary collaborative platform. Through practical cases, the advantages of collaborative design in terms of surveying
and mapping efficiency, design accuracy and multi-disciplinary collaboration have been summarized. Research suggests that the
integration of BIM and point cloud not only enhances the scientificity and efficiency of existing building renovations but also
provides support for the digital management of the entire building life cycle. The article finally looks forward to the trends and
challenges of the intelligent and automated development of this technology.

Keywords
BIM; Point cloud scanning; Renovation of existing buildings; Collaborative design; Digital modeling; Building informatization
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Exhaust System Design of the KTM 690 Engine

Xuhui Yang Jingzhi Zhu Hongzhuo Peng Junlin Wu Angqi Li

School of Automotive and Transportation Engineering, Guangzhou City University of Technology, Guangzhou, Guang-
dong, 510800, China

Abstract

This paper takes the exhaust system of the KTM 690 single-cylinder engine as the research object, and explores its structural design
and performance optimization under the premise that the 2025 Formula Student China Competition (FSCC) rules impose restrictions
on noise and air inlet size. The acoustic characteristics and fluid mechanics performance of the KTM 690 exhaust design were
analyzed using ANSYS. In addition, GT-SUITE was employed to analyze the exhaust system’s impact on engine power, torque,
noise, and temperature. Combined with practical noise testing using a C-weighted sound level meter, the final conclusion shows that
this design significantly improves the control of engine power, torque, and noise, further enhancing the engine’s fuel economy and
efficiency. Moreover, the application of this design can promote the development of the competition, control the impact of noise on
residents while ensuring vehicle performance, and play a positive role in cultivating more innovative talents.The research of this
article is as follows:

Keywords
FSCC; KTM690; Exhaust system; noise
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Exploration of overseas maintenance mode for railway
freight cars

Wanhua Luo

Zhongcar Changjiang Transportation Equipment Group Co., Ltd., Science and Technology Development Branch, Wu-
han, Hubei, 430212, China

Abstract

This paper examines the current status of China’s railway freight car exports overseas. It analyzes key challenges in overseas
maintenance, including technical consistency issues, weak technical foundations for operation and maintenance systems, complex
conditions for maintenance base construction, lack of basic data on track conditions and operational practices, and substantial
workloads in research and standard adoption. The study establishes design principles and objectives for overseas maintenance
models, incorporating domestic railway freight car maintenance classification systems while drawing on international practices. Four
maintenance levels (A, B, C, D) are proposed with tailored procedures. Additionally, the paper investigates an overseas maintenance
information management system, providing technical foundations for establishing China’s overseas railway freight car maintenance
centers.

Keywords
overseas maintenance; repair process; information system
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Analysis of Functional Components in Health Foods and
Research on Their Action Mechanisms

Qing Li

Jinan Administrative Approval Service Bureau, Jinan, Shandong, 250001, China

Abstract

With the upgrading of health consumption concepts, health foods have gradually become an important choice for public health
management due to their characteristics of regulating bodily functions and preventing chronic diseases. The core lies in the precise
actions of their functional components, which directly influence human physiological functions through mechanisms such as
antioxidation, immune regulation, and metabolic intervention. Currently, the industry faces issues such as unclear action mechanisms
of components and severe product homogenization, necessitating the use of modern scientific technologies to elucidate the action
pathways of functional components and provide a scientific basis for product development. This paper systematically reviews the
biological activities of typical functional components in health foods, including polysaccharides, proteins, vitamins, etc. It combines
research progress on action mechanisms such as immune regulation, antioxidation, and lipid-lowering to explore their potential
applications in preventing cardiovascular diseases, delaying aging, enhancing immunity, and other aspects, providing theoretical
support for the functional optimization and industrial upgrading of health foods.
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health foods; functional components; action mechanisms; immune regulation; antioxidation; chronic disease prevention
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Research on Differences in DC Conversion Routes and
Optimization Methods for Wind Turbines

Chao Wang
Shandong Electric Power Engineering Consulting Institute Co., Ltd., Jinan, Shandong, 250100, China

Abstract

The production of green hydrogen through renewable energy is flourishing in the global energy transition, while the efficient
utilization of wind power faces increasingly stringent demands. Consequently, the conversion of wind turbines to direct current
systems has emerged as a critical research direction for integrating wind power with green hydrogen production. This paper focuses
on comparing the principles, advantages, and limitations of three major technical approaches for conversion: full-power converters,
DC parallel aggregation, and hybrid systems. It then establishes a comprehensive four-dimensional evaluation index system that
integrates technical feasibility, economic efficiency, reliability, and site adaptability. Additionally, a hierarchical decision-making
method combining qualitative and quantitative approaches is proposed, aiming to provide a theoretical framework and evaluation
basis for decision-making on conversion solutions for wind farm stakeholders, thereby promoting standardized and efficient
application of this technology.

Keywords
Fan retrofit; DC conversion; technical route; full-power converter; DC aggregation
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Research on computer network security protection technology
based on machine learning

Zhen chao Ma
Wuhan First Commercial School, Wuhan, Hubei, 430000, China

Abstract

To address the limitations of traditional cybersecurity protection technologies in handling unknown and dynamic threats, this
paper investigates machine learning-based defense techniques. It analyzes their applications across four key scenarios: Intrusion
Detection and Prevention (including data processing, multi-paradigm detection, and dynamic response), Malicious Code Detection
(static/dynamic feature extraction and anti-antivirus design), Traffic Anomaly Analysis (multi-dimensional features and anomaly
attribution), and Identity Authentication and Access Control. The study constructs a hierarchical collaborative defense framework,
clarifying objectives, functional hierarchies, and critical technologies such as data fusion and model updates. It examines challenges
like data quality and attack resistance while outlining future research directions, providing insights for enhancing intelligent defense
capabilities.

Keywords
machine learning; network security protection; intrusion detection; malicious code detection
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Research Progress on Coupled Multi-Physics Simulation of
Magnetically Levitated Motors in Electromagnetic Design.

Yajun Wu' Zhendong Cao' Hongru Wang' Fengxin Zhang' Chunlong Zhao'
Inner Mongolia Huo Coal Hongjun Aluminum & Electricity Co. Ltd., Tongliao, Inner Mongolia, 029299, China

Abstract

As anovel class of highly efficient and energy-saving power device, magnetic levitation motors entail intricate multi-physics coupling
involving electromagnetic fields, thermal dynamics, and structural mechanics. This paper presents a systematic review of recent
research advancements in this domain, focusing on multi-physics coupling modeling methodologies and representative application
cases. It further examines the critical roles of numerical simulation techniques and neural network-based data-driven approaches in
electromagnetic design optimization, and explores future development trends in high-end equipment manufacturing propelled by the
deep integration of Artificial Intelligence(Al) and multi-scale modeling technologies.

Keywords
Magnetic levitation motor; Multi-physics; Numerical Simulation; Data-driven; Electromagnetic design
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Application efficiency analysis of intelligent bulldozer in
earthwork construction of plain reservoir

Ruizhang Wang ' Weihan Li' Yanqing Ma' Hangrui Cao? Xiao Zhang'

1. China Construction Eighth Engineering Division Second Construction Co., Ltd., Jinan, Shandong, 250000, China
2. Southwest Construction Engineering Co., Ltd., of China Construction Eighth Engineering Division, Jinan, Shandong,
250000, China

Abstract

This study investigates the application efficiency of intelligent bulldozers. First, it defines core application scenarios for earthwork
construction in plain reservoirs and outlines an optimized workflow through path planning optimization, equipment coordination, and
dynamic parameter adjustments. Subsequently, the research analyzes the performance of intelligent bulldozers and corresponding
improvement mechanisms across four dimensions: construction efficiency, quality, cost, and safety/environmental impact. Finally,
it identifies challenges at technical, managerial, talent, standardization, and ecological levels, proposing optimization strategies
including multi-system integration, promotion of leasing models, and establishment of unified data standards. The findings
demonstrate that intelligent bulldozers can significantly enhance earthwork construction efficiency in plain reservoirs, providing
support for intelligent engineering practices.

Keywords
intelligent bulldozer; plain reservoir; earthwork construction
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