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Analysis of New Electrolytic Aluminum Cell Technology and Its
Equipment Improvement

Zhu Wenhao
Qingtongxia Aluminium Industry Co., LTD. Ningdong Aluminium Industry Branch, Yinchuan, Ningxia 750411

Abstract : Aluminium is a special metallic material and is often applied in fields such as aerospace and
construction. With the continuous development of the global economy, the demand for aluminium has
increased significantly, which has promoted the development of the aluminium industry. At present, the
core equipment in the development process of the aluminum industry — electrolytic aluminum cells —
have exposed problems such as low production efficiency, high energy consumption and high pollution,
and are no longer able to meet the sustainable development needs of the aluminum industry. Based on
this, the following text will conduct a detailed analysis of new electrolytic aluminum cell technologies
such as low—-temperature and low-voltage electrolysis technology and new-structured electrolytic cell
technology, and propose improvement measures for electrolytic aluminum cell equipment from aspects
such as cathode structure and anode materials. It is hoped to accelerate the improvement pace of the
aluminium industry.

Keywords : new electrolytic aluminum cell technology; electrolytic aluminum cell; equipment improvement
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Research and Application of VDI12230 for High Temperature Nuclear Safety
Bolt Tightening
Li Qiang
CGN Nuclear Power Operation Co., LTD., Shenzhen, Guangdong 518000

Abstract : This paper systematically explores the improvement paths for the VDI2230 standard in high—temperature
nuclear safety bolted connections, highlighting its technical differences from the RCC-M specification
in material parameter adjustments, thermal load handling, and safety criteria. To address the risks
of composite failure, such as high—temperature creep relaxation and thermal mechanical fatigue, a
collaborative design approach is proposed that integrates the pre—tension control advantages of
VDI2230 with the high—temperature integrity assessment of RCC-M. By establishing a full-cycle
thermal-mechanical coupling analysis model and a standardized process verification procedure, this
method effectively addresses the challenges of seal degradation and pre—tension decay in nuclear—
grade equipment under extreme conditions, providing theoretical support and a technical paradigm to
enhance the reliability of high—temperature bolted connections.

Keywords : high temperature nuclear safety bolt tightening; VDI2230; RCCM
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Study on Bolt Bite Death of Nuclear Fuel Transport Container under Bias Load

Wang Hao, Zhou Ruihan
CGNPC Uranium Resources CO.Ltd., Beijing 100029

Abstract : This article studies the mechanism of bolt biting in the transport container of nuclear fuel assemblies,
with a focus on the influence of offset loads. In response to the offset load generated by bolts under a
torque of 75000 N - mm in actual working conditions, combined with the actual structure of T-bolts,
the local stresses of the bolts were calculated through theoretical analysis and numerical simulation to
be 2490.46 MPa and 2909.8 MPa, respectively. The stress value is significantly higher than the yield
strength of the material, causing plastic deformation of the threaded teeth and leading to jamming and
biting. Analysis shows that biased loading not only increases the complexity of stress distribution, but
also exacerbates local stress concentration and accelerates the biting process. Therefore, weakening
the bias load needs to start with improving assembly and force conditions. This study provides
important theoretical and practical basis for optimizing bolt connection design and improving the safety
and reliability of nuclear fuel transport containers.

Keywords : T-bolt; bite death; additional stress; cae
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Green Electricity Aluminum Product Carbon Footprint Evaluation and Value
Realization Research

Liu Bing, Wu Lei
SPIC INTEGRATED SMART ENERGY CO., LTD. Beijing 100088

Abstract :

China is the world's largest primary aluminum producer, and aluminum and upstream and downstream

industries are an important support for national economic development. With the intensification of

international green trade barriers, foreign trade systems have put forward higher requirements for

aluminum products and industrial chains. Green electricity aluminum is the only way for the high—quality

development of the aluminum industry. Taking the life cycle assessment of carbon footprint analysis as

the perspective, this researchbs the core requirements of the European Green New Deal involving green

and low-carbon issues, explores the main carbon footprint accounting methods based on life cycle

assessment at home and abroad, analy the path of green value breakthrough for green electricity

aluminum products, and proposes the construction of a data system, the creation of an accounting

network, focusing on terminal demand and other specific.

Keywords :

green electricity aluminum; life cycle assessment; carbon footprint; green value
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Design Research on Solid Alcohol Biochar Fuel Blocks
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Abstract : Biomass energy is widely distributed and abundant in China, among which agricultural straw waste
accounts for a relatively large proportion. However, there is a lack of a simple and efficient treatment
and utilization method. This paper focuses on the treatment and application of agricultural straw waste
and has developed a new type of solid fuel — biochar — alcohol solid fuel block, which can relieve the
pressure of straw waste treatment.

Keywords : biochar; solid alcohol; combustion temperature; flame temperature; burnout rate; carbon blending
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A Review of the Material Properties, Processing Properties, and Engineering
Applications of 3D Printed Concrete
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Abstract : With the rapid development of China's construction industry, the demand for high—-performance and
environmentally friendly building materials is increasing. As a representative achievement of the
deep integration of industrialization and digitalization in construction, 3D printed concrete technology
has attracted widespread attention and experimental research worldwide in recent years. Starting
from the basic principles and current research status of 3D printed concrete technology, this paper
systematically reviews the latest developments in key areas such as material development, printing
processes, technical equipment, and engineering applications. It also provides an in—depth analysis of
the major technical challenges currently faced and explores future development trends.

Keywords : 3D printing; intelligent construction; mechanical property
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Investigation into the Installation and Technical Management Practices of
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Abstract :

Waste-to—-Energy (W1E) technology, which converts waste into energy, holds significant importance

in the fields of environmental protection and energy. This paper explores the fundamental principles

and technological pathways of waste—to—energy, analyzes key issues in the installation of waste—to—

energy equipment and technical management practices, and proposes suggestions for technological

optimization, management improvement, and policy support. The study indicates that through

advanced technologies and management approaches, waste—to—energy can achieve higher energy

efficiency and lower emissions, thereby providing support for sustainable environmental and energy

development.
Keywords :

Waste-to-Energy; technical management; environmental energy
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Evaluation and Optimization Strategies for the Implementation Effect of
Energy Conservation and Environmental Protection Transformation Projects
of Industrial Boilers

Chang Dan
Guangdong Zhanjiang Quality and Technical Supervision Standards and Coding Institute, Zhanjiang, Guangdong 524000

Abstract : The main purpose of this paper is to conduct an in—depth assessment of the implementation effect of
the energy conservation and environmental protection transformation project for industrial boilers, and
on this basis, propose a series of practical and feasible optimization strategies. Through a detailed
study of multiple different types of transformation project cases, this article conducts a comprehensive
analysis of the key performance indicators such as energy consumption and emissions of industrial
boilers before and after the transformation. Meanwhile, the article also delves deeply into various
technical challenges encountered during the transformation process and the effective solutions
adopted to overcome these challenges. The final results of the research show that through the
implementation of energy conservation and environmental protection renovations, the energy efficiency
of industrial boilers has been significantly improved, and their environmental protection performance
has also been greatly enhanced. These positive changes not only help reduce the operating costs of
enterprises, but also are of great significance for promoting the sustainable development of enterprises.

Keywords : industrial boiler; energy conservation and environmental protection transformation; implementation
effect; optimization strategy
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Welding Deformation Control and Stress Analysis Techniques in the
Installation of Ship Pressure Pipelines

Wang Hongbo
China Merchants Industry Group Yangzhou Dingheng Shipbuilding Co., Ltd., Yangzhou, Jiangsu 225000

Abstract : Ship pressure pipelines are a critical component of ship systems, and their installation quality directly
impacts the operational safety and performance of the vessel. During the installation process, issues
related to welding deformation and stress are key factors affecting pipeline quality. In this paper, we
address some novel issues related to the installation of ship pressure pipelines, such as challenges
in controlling welding deformation of new high-strength materials, insufficient accuracy in stress
concentration analysis of complex spatial structure pipelines, and safety hazards under the combined
effects of residual welding stress and dynamic loads. We conduct an in—depth analysis of the causes
of these issues and propose solutions from the perspectives of process optimisation and technological
innovation, with the aim of improving the installation quality of ship pressure pipelines and ensuring the
safe and stable operation of the vessel.

Keywords : ship pressure pipelines; welding deformation control; stress analysis; installation
technology
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Abstract :

This paper focuses on power engineering management, elaborating on the tasks and strategic

positioning at various stages of electrical technology management. It introduces the core element

system and risk management processes, analyzes the characteristics and risks of power projects,

explores the relationship between technical standards and risk thresholds, and also discusses the

construction of collaborative mechanisms, comprehensive evaluation models, multiple management

solutions, and organizational structure optimization. The emphasis is placed on the innovation and

value of collaborative mechanisms.
Keywords :

power engineering; electrical technology management; risk management
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The Integration Path of Management and Technology from the Perspective of
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Abstract :

The risks of municipal engineering are influenced by various factors and have characteristics of

uncertainty, systematicity, and dynamism. Traditional management methods have limitations and

need improvement. This article introduces the support of intelligent technology for risk management,

elaborates on the application of matrix architecture, PDCA cycle, etc. in risk management, and also

involves aspects such as talent cultivation and policy guarantee, emphasizing the importance of

integrating management and technology.
Keywords :
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Abstract :

Railway engineering risk management covers the entire lifecycle, facing risks brought about by

complex geology and large-scale construction coordination. Existing monitoring technologies lag

behind, and the responsibility is unclear. It is necessary to establish real-time monitoring networks,

digital twin models, clarify the responsibility matrix, develop emergency response systems, and other

optimization mechanisms, while also improving talent cultivation mechanisms.
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Design and Optimization Study of High-Pressure Dual-Fuel Systems for Ships
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Abstract :

High—pressure dual-fuel systems for ships hold significant application value in the field of clean energy

ship propulsion. Through reasonable design and optimisation, they can effectively reduce pollutant

emissions while ensuring propulsion performance. A dual-fuel system primarily using liquefied natural

gas (LNG) and diesel is constructed, employing high—pressure injection and fuel mixing control

technology to achieve efficient and stable fuel supply. Optimisation design focuses on improving

combustion efficiency, reducing nitrogen oxides and methane slip, enhancing system stability and

economic performance, and ensuring high energy efficiency and low emissions under various operating

conditions. Research indicates that this optimisation strategy offers significant advantages and broad

application prospects in the transition of ship propulsion systems.

Keywords :
emission control

high-pressure dual-fuel system; clean energy; liquefied natural gas; combustion efficiency;

515

B R EMRESR AW T, STl sl D R GEB A i I ST o o BB 38 5t SR AE LR 2 R v R T

P, BRSBTS (LNG ) S8R A, T i R AR ]

BB TEART MR [ N AT

RO 5 FEART. BSE SRR RSBS00, IRASRI RERUR TR IR, xHEEhER AN A R B RO

—. MRS ERAERFRR R TIERE

(—) WAERGERI R

AR R B R 28 e T B ol RO R SRl B R R e
o LHOERGERIENBURK RGO, EF R RS
(LNG) 1EAEERRIT, HOCHZ S LNG mERE . R
UM T . LNG 500 G B AT AR 5 <
PR SR, I R R B NN RS, I
LTINS NS SR

B R SN AR S B ORRIR, B TRl
A ARSEEAT RN A TN BB RN . SRR 2R S S

VBRI | G ZR T W AR AL AR . ZEAR AT el LNG fit
ARIITIUT, BB R SRS TR I A, ERAANED
THNESHE STRENE. N AIERUR R SR AA A R, =
SRS BB 2R BT (A 7 B A Bl ] R AL, DA AL
RATEAS R LWL R RIS R e

(Z) SEMEERERE

AP s HORUPORE R GE (At 5 L2 i LNG S92
PCBIREA TR G ey, DASCBUs ORI HE L. o F R 2
GUBH R M BERHOR, BB FER R TR LNG 55484
BE, IRl B AR . SR OO T E
RORAAWERIAREE, FLEF T AT M s 1R L i g HE A I

038 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



S IR TIERET, MR LNG A% 20-30MPa, j#
D R B EE BT, SO AR BRI IR ST
5 LNG [N, SEBUSUERE A8k ¥,

TR T 00T 5 B AR R R ) L W e
TR VCEiA . FEIER AT, LNG (M A LBl # mik
95% AL, (A2 5% (59 T R A 1 AU ER . R %
RHHL B EARH EREA 2E 5, (H— B ARt
3, ZIHIEAE . 45T R G EARYR ST AR SR Y LNG
FngEih A B OE A, TR . BN AT TR
IEHACTHY, RS RS, B U, JoikT 2 R R
RABIT4ME, WARGYIREdigemi, N LNG A2 5%k
R,

(=) REETEAIR

B B A0 = AU R G B =B A TR e Sl A=, AP
KANMLSES DA E— R, FEN A TR, (AR EA
TSN IE) ks, Seil s B T S SR R R A
SEMIH . IR N F SR A 1:600 AFRT R,
BARG R EL A FUBRRRIE, BB T LNG JOvASER RS sk, &
I LNG AREVERMSZIEHE . BRI AR IE TS PIRES
T, PLLNG RERR, R Sl sk SR iitbs, S
rFImER, TR R 2 i SIMARES -

. BARRGNSIT AR R R

(—) BN REERSIGT

LNG BRI it A7 5 2R FORUEELARGE R, DLARERRRH IR
Rk, FEREFRIRRT, RSB E S ZEAE, SRR
AR, WRERTZ LSRR, B0k LNG 7E(RE
RETFHEFMREE, Rt a R, s H AT
WA LNG INEZR SR E, BB R SR A, I
AR S EN) AN TR S, T4 MO B e &
RENWE R Ge. (AR A O RO R H 5, BT
RIS P B R e b S A R s

ABAERORMIER (22 421, i AU R F T 2 Ot R OR
PR, ARG R AR B R HE AL DA 2 A Wi 2
o ORI R E AR E ) S I RRAE Bl T, st
EETT, P RS E A E0E AR, FII, SR ORI T LAY
FGER ek, Qe AR DR E A M R G, SCELE ST
W IR E B EALERYT TR ORI SRS 1 & B B C R B RS
Frihze AR A,

(Z) BAGRIRE M R BERIR FHERRS

FRREORLIR 22 G2 B R R R o T A B ER A B WL e OB 2 11 56
G, BN DU R ) RN R AHRVEHR & Tl . W e
TT. B R s B A . NG FSEiR SR, T Rek
AR BRI FURME IR A, A T (R S 5 50 R
B, ERSIHUS R THUT, S350 LNG Hfl s s ibery
8, WS EE, e A AE S B, MR LS £,

i)

1

(i

PABRIEIRBERETE o TR A MRt SOk 7 SEIN W A s d e . 48
BRI MR, AT, PiRR AT R %
SEUOIE K ERE "

RERIHRE TSR M A0 D E TR ) STA Ak . SR ISt &
S, IO R B 2R R 5 5, AR A T DU T I
AURER R LEHEA T SE IS I 2 . I U0 BT AR AL ATk B2 T
(BRSPS e I NP o R A ) (18 e I E B € SR 4 S N L P e
B, U, THERE B ETR . SRR R
PLERZR, SRR, AR R

(=) HeRuEHRAR

AR SO R R G BA T R, R (NOx) T
S E BT PR — o LNG HABRN S BAE = 1
Sl FERMBE R T RE A RO A RRERTL, TR
FERGw, RS A RAM . SR NOx AR, RITESH
PEER (EGR) HOA, 5 AR TIRARIRE, 38> NOx
e, I, JUEEVRI PRI R, e e s 5%
e, M NOx HApl, Fefi sl ) =2 B T2 B 25 A Ry ek
BERIBSSRERICAG, B AR LNG HEARS ™,

BRI R T, T TR R e S o, DN 2
HEUR A SEA MG BN PR, PO 72, TR AE DIk
BRI A G 24, (291 LNG 7EPI IR & Liig il
o RN, @IRe s M AR SE, Rl AT e S M,
RGO S M NI ORI O, i Sttt id A o B I HE R
o SRR HEHERGE BN, SRS [/ T NS LB ICHER
BT, IR RERE

=. WRRREMAIRITRNAS

(—) BEsfiLiLeeng

U2 8 BRI 1 S SR TR Bl 43 AN FAVEL Y 5 L L
Hoo M7 LNG FISE B s e M 22 R, IR G MBI 5
IRAEAAA AT ST o0 A B B O B . A2 AT T B,
LNG HyRBE S R, AR R, R e i
PRI, S BT TERGE M RO, PR EEOR . JET
TEAAT RGBT, SO LU, @ SEIN
AP LSRR, FShARR G e, BRI R T
RE TR 1,

PERITTHETTTE, SR PAEER RS, SN A SILE A T
T3 HEURE MR FE AL, ARSI I P A O B4
o I MR SR B IR TSk, KRS LNG A
SEUPRBE L], AR AR S TERUR I, )
FGALARIORHIE 2 T  KOR AR R ATl = 1, it PR A
PERZE RS [EAMPEATEE , TR R PR R

(Z) &FEah

LNG 5583 (285 M B B B M SO B R G i 4 5 1
Mo LNG MR EEAR, HEABENEMRIL, HRE A
ey, HIEACEATE T B RAILS . S T H A

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 039



T72RlE | ENGINEERING SCIENCE

FEFIT BRG] TR A T B s T 2R
PHETAREL, X NG S A TER G AT, TSR

FERIBRA {72 MNP R A T R . 1R 1 TR
F1 LNG 528 i T4 T A

Rt B (OC | REEEE | F/INETRORHE | Sei R RAS
S /kg) (MJ/kg) FE (kg) (IC / /NE)
LNG 3.5 50 20 70
Zeih 7.0 42 15 105

(=) SEBRIERGISH
FESEBXURRHAN R F o, T8 H Ol A R R s e Rk
R, ARSI AR . R R BUE ST 60 /NI
T, dos LNG FOSEiR & Hupl . BORREFE R K HEROKE 1, 4
F 2R,
H2 MALATIT H BRSO A5 5

TiH et et HFhR

LNG J#Ef: (kg/h) 25 20 20%
SEHTE R (kg/h) 18 15 16.7%
NOx it (g/kWh) 45 3.0 33.3%
HEE IR (g/kWh) 0.8 05 37.5%

IITESRIN], R HRERURE R ST, LNG F2Ei
REWHITEIEHE, BEREREE EERD . U RRARERTT T
MANBATRIZ TN MRIERE, BA BT HREME.

M. ARRASER AR ARG RIIL TR = R Hkik

(—) m=ERE

BT AR (LNG ) TSl SUREEORIINHA, seig1E
PR = A BN R AL R TR, PRAESA 7 H Y s
Ak, BEE LNG BRI E e AU R SN A TR,
B2 KRR AP E AR R 2 4 R T RSO R 2R 5, s — 24
THICE SO FEBCRIITTIAMIHESD T, BUREH R
FETIEIEH MBS O AR 2R

BRI SR G S R B0 R SR o8 R SUR R R G T2
BETRLE . ZRE. AN A M MR S BB IR AP 2 A B 40
B, RN RG SRR G & Rt — TR I RERL
PR GRERE. FEARAR Y, ML GBI E AN MRS ) &
gt R IC@ T T AN S R N #E B S B e IR BB FE A HE

S

o HEBUR S RUREEARIEL G, FEARR TN S ETE
EfEs .

(=) HFEdkhg

E IR ESURR 2 Gt M i B T s R, (ERORHE
WARIR T IR, 5, LNG BB AN i B2 R S TR A
1o, ARR AL RS TIAF AR ER AR WA, A0 45 i 5
B RIS R PRI ERE . ILAh, LNG SRS R4S
PRV, SEUEENEWE), AR .

ZFFROR I ] 2 R SRS R IR AL — o ESCPR
BErR, W7 LNG TS 257 03, B AR EAN T
BRI S S R E R AR . U HAE R TR
T UM R AT RE A D S PSAHILER, SM AT
e Y,

(=) REKARFGA

ARSAFT R SR e ORHIE TR IR R S S A P T
TFATEN AR 503, 9SGl LNG ANSMAEAR R 00 MY
R A, Rl — PRI R EE T [7], WIN, Wil
IR MR BT, B B IR AN S i, i
FRGUE R IS TR (REF BRI H

UEAL, HTRURORHE UK R e rh AR A T e oy O EE
JrlAl e ST LNG SR A L, BB 5 NEfE. AR
ARG ATPER KA I, DU SR ST RS ST
HIE W ASKREIRE LA . [N, TR ZHORHR AT
REMVE RIS, DO ARANZD T 2 TTACAMIRAR AL SR AR S

h. &RiE

A e RUEORE R e 8 BT E Ty R e, SRfEL
e U TR AE i M R B T R R BT G & iRl
OB SRR ST, LB R A0, AT RERT IR
TR SRTRT, BORME AT LNG A SRR R e ek
AR RRFFHE— BT E PR S E REFEHIEAR,  HESIPUR
KRGS ONUE P RIRIEN ], SCHUMR S 25 R A8 o

(1] A2, B A0S T HREELE 1 LNG BREHIRBEH SR SR R G HURIIE (1. B4 52518 L2024, 24(11): 75-83+92.
[2] FEZAT . AR B S s A S RO R R G ki (0. rh A L2021, 34(S1): 10-12+15.D0I: 10.13352/].issn.1001-8328.2021.51.004.

[31 ity . T LPG BRI BUR Rt A R geiscit ] UATRIAHOAR 2021, 43(13):82-87.

[4] S . MU R R S R MY BN RGeS R 315 (D). TLIRRERE 2024

[6] FHE , Bl SRk 5 . HEDSURRIEN ) R Gl KIS LRI (1], N S TR L 2024, 40(05): 47-52+75.D01: 10.14056/].cnki.naoe.2024.05.009.
[6] Xzt XIS . A LNG BOEF 258 HAZOP N R SR Z2 B 7347 (7). S TR ,2024,46(01):86-91.DOI:10.13788/j.cnki.chge.2024.01.12.
[7) 2206 . RSO R SIS S (R R a5t (D). TLAVRHE A |, 2023.D01:10.27171/d.cnki.ghdcc.2023.000422.

(B AR | Jafl , ERE

S MADSURR A S LNG BYCRGUHUITEEORRHATTS (1) RISAROR | 2022,44(18):122-125.

(91 #AENT . AR A UM DI R 05 BLFFST (D). REEMFAAE L 2022.D01: 10.26989/d.cnki.gdlhu.2022.001507.
[10] X3, FIER . AR R — SloRU R ER G0 (1. T AT L2023, 42(04):92-95.

040 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



JORATLISY 5 Wi 5= 1] 2 T Do 5§85 075 et 58 e .

TR
EeE® (It ) MSRBAEIRAS), JE= 100024
DOI:10.61369/ERA.2025090027

SohiEH,

SRR SEIEFIE RIS HE—MEHREE, FE

SRR —AEMENE, PBiRRENRIFESTSIRHNSEVARFNZERNE, BT IR S R 26 E R 36E

, RAR& SN 2TFITNREN R HMARERSIZHIE B R —EEEER T AFERMEENNR

FISE, AN TRERELIXNIIE, RETHRRESTHIEE, ERXEMRSNAPETTENEHE.

i = =& M701FABHANE. . REBKRSET
FERHAR
] PhlmhE; IEHIERS; &t 2us; iie

Research and Application of Retrofitting Scheme for the Control Circuit of Gas
Turbine Anti surge Relief Valve

Wang Jingjing

Guoneng Guohua (Beijing) Gas-Fired Cogeneration Co.,Ltd. Beijing 100024

Abstract :

The Mitsubishi M701F4 gas turbine high, medium, and low pressure anti surge vent valves are

pneumatically controlled. Each anti surge valve pneumatic control circuit is designed with a control

solenoid valve, which poses a safety risk of damaging the compressor or tripping the unit due to

a single solenoid valve failure, anti surge valve refusal or malfunction. Through the study of the

renovation plan for the control circuit of the gas turbine anti surge vent valve, a solenoid valve group

with 3 out of 2 control function was used to replace a single solenoid valve in the original pneumatic

control circuit to solve the safety hazards of misoperation or refusal of operation of the unit. At the

same time, the online testing function of the solenoid valve was achieved, improving the reliability of

the anti surge valve operation, and it has universal promotion value in the same type of gas units.

Keywords :

anti surge valve; control circuit; design; renovation; testing
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Research on Ergonomics and Interface Design of Industrial Control Products
from the Perspective of Industrial Design

Zhuang Niangshe
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Abstract :

This paper explores the design of industrial control products, covering intelligent design of low-voltage

switches, including integration technology and the incorporation of new functions; it analyzes the

design requirements brought about by changes in operator behavior under Industry 4.0; elaborates

on various aspects such as the relationship between product form and functional semantics, and

proposes a design methodology and an integrated framework, while also looking forward to future

research directions.
Keywords :

industrial control products; design; intelligence
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Sealing Failure and Repair Improvement of High-temperature and High-
pressure Valves

Wu Xinglong, Liu Yu
CGN Nuclear Power Operation Co.,L.td. Shenzhen, Guangdong 518000

Abstract : High-temperature and high—-pressure valves play a crucial role in fields such as petrochemicals and
energy power. However, at present, the problem of their sealing failure still seriously affects the safe
and stable operation of the system. For this purpose, this paper systematically analyzes the reasons
for the sealing failure of high—temperature and high—pressure valves, covering multiple aspects such as
insufficient material properties, structural design flaws, the influence of complex working conditions, and
improper installation and maintenance. Subsequently, various detection and diagnosis methods such
as visual inspection, pressure testing, non—destructive testing, and online monitoring are introduced.
The repair techniques such as grinding of sealing surfaces, surfacing welding, replacement of sealing
parts and laser repair were further elaborated. On this basis, preventive and improvement measures
such as optimizing material selection and processing, improving structural design, standardizing
installation and maintenance, and intelligent monitoring and early warning were proposed. It is hoped
that through all-round research, a systematic technical solution can be provided for addressing the
sealing failure problem of high—temperature and high—pressure valves, thereby enhancing the reliability
and safety of the equipment.

Keywords : high-temperature and high-pressure valves; seal failure; detection and diagnosis; repair
technology; preventive improvement
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Abstract :

Electrical and mechanical engineering is a critical component in enhancing the quality and efficiency of

coal mine production. The quality of its construction directly impacts the economic benefits and safety

of coal mine enterprises. Therefore, coal mine personnel should prioritise the importance of electrical

and mechanical engineering installation and construction to comprehensively improve installation

quality. This paper will discuss optimisation strategies for electrical and mechanical engineering

installation and construction techniques in coal mines, aiming to provide valuable insights.

Keywords :
optimisation strategies
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Application of Real-Scene 3D Modeling Created by Unmanned Aerial Vehicle
(UAV) Oblique Photography Technology in the Renovation of Shantytowns
QiFa
Taiyuan Land and Spatial Planning Surveying and Mapping Institute (Taiyuan Urban Sculpture Research Institute),
Taiyuan, Shanxi 030000

Abstract : This paper systematically explores the full-process application of unmanned aerial vehicle (UAV)
oblique photography technology to address the challenges of 3D modeling for high—density building
clusters in shantytown renovation. Through experiments conducted in a typical shantytown in East
China, a data acquisition system integrating layered flight planning with RTK/PPK positioning was
established, and a zoned and hierarchical modeling strategy was proposed. The results show that the
mean errors in the model's planimetric and elevation accuracy are +2.3 cm and + 3.1 cm, respectively.
This approach supports millimeter—level demolition calculations and dynamic progress monitoring,
demonstrating the technology's engineering applicability in complex urban environments and providing
empirical evidence for the empowerment of urban renewal through advanced surveying and mapping
technologies.

Keywords : unmanned aerial vehicle (UAV) oblique photography technology; real-scene 3D modeling;
shantytown renovation
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Application of Automation Control Technology in the Intelligence of Hospital
Electrical Equipment

Xu Pan
The Fourth Affiliated Hospital of Anhui Medical University, Chaohu, Anhui 238000

Abstract : This article focuses on the application of automation control technology in the intelligentization of
hospital electrical equipment. Firstly, the basic concepts and characteristics of automation control
technology are introduced, as well as its current application status in hospital electrical equipment;
Subsequently, a detailed analysis was conducted on the demand for automation control technology
in hospital electrical equipment, including functional requirements such as automated operation of
equipment, real-time monitoring of data, and remote control; Then, an intelligent solution for hospital
electrical equipment based on automation control technology was designed, and some application
cases were implemented, effectively improving the intelligence level of hospital equipment and greatly
enhancing the efficiency of medical services; Finally, the possible problems and challenges that
automation control technology may face in the intelligent process of hospital electrical equipment
were discussed, and the future development trend of automation control technology in the direction of
medical equipment intelligence was also discussed.

Keywords : automation control technology; hospital electrical equipment; intelligentization; real time
monitoring; remote control
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Research on the Application of Green Technologies in High-Rise
Building Construction

Li Zhenlong
CHINA MCC17 GROUP CO.,LTD., Ma'anshan, Anhui 243000

Abstract : Based on the theoretical framework of green buildings and green construction, this paper analyses
the characteristics of high-rise building construction and the demand for green technologies, explores
the current application status of green technologies, and reveals issues such as insufficient technical
understanding, lagging equipment maintenance, and imbalanced regional promotion. Combining policy
regulations, technical standards, market mechanisms, enterprise management, and social participation,
the paper proposes corresponding countermeasures and suggestions to provide theoretical references
and practical paths for the green transformation of high—rise building construction.

Keywords : high-rise buildings; green construction technology; sustainable development; resource

conservation; environmental protection
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Exploration and Research on Urban Renewal and Old Residential
Area Renovation

Wang Zhi
YCIH NO.2 Construction Co., Ltd., Kunming, Yunnan 650051

Abstract : With the deepening of urban renewal initiatives in China, the protective renovation of super high—
rise buildings in old urban districts has become a critical challenge in balancing historical preservation
with functional upgrades. This paper proposes a systematic and innovative solution for the protective
demolition, restoration, and reinforcement of aging building structures. By integrating reverse engineering
technology, intelligent monitoring, and green construction concepts, the study addresses three core
challenges. Compared to traditional demolition methods, this model reduces construction timelines and
decreases dust emissions, providing a comprehensive technical framework of "precise diagnosis—low—
carbon demolition—performance enhancement" for high-rise building renovations in the context of urban
renewal. The approach demonstrates significant social, economic, and environmental benefits.

Keywords : urban renewal; protective demolition; reverse modeling; micro-vibration control; recycled
aggregate utilization
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Empowerment of the "Belt and Road” Initiative
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Abstract : In the context of the continuous advancement of the "Belt and Road" initiative, Chinese road and
bridge construction enterprises are facing dual challenges of international competition and high—quality
development. The application of digital technology provides a new path to enhance the international
competitiveness of enterprises, and the innovation of training course systems is the key to achieving
talent empowerment. This article combines digital technology with international engineering needs,
explores the construction path of road and bridge construction training courses, and proposes a
curriculum system framework with "digital technology + standards + cultural integration" as the core.
The aim is to cultivate compound talents with technical ability, cross—cultural communication skills, and
digital management capabilities for "going global" enterprises.
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Abstract :

The real estate surveying services for existing properties have multiple characteristics. These include

the application bottlenecks of traditional technologies, the advantages of integrating new surveying

equipment, breakthroughs in intelligent data processing, collaborative handling mechanisms on cloud

platforms, improvements in accuracy and efficiency through smart algorithm modules, blockchain

certification to ensure results, practical achievements in various regions, and benefits brought by

innovation. However, there are also shortcomings, and a collaborative innovation mechanism should

be established.
Keywords :

inventory housing surveying; technological innovation; collaborative innovation
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Abstract :

Cost control in construction projects faces challenges such as design changes and material price

fluctuations, as well as difficulties in multi-party collaborative management. This article introduces the

theory of whole life cycle cost management, elaborates on the application of technologies such as

5D-BIM in cost control, and proposes innovative solutions such as LSTM neural network prediction

models.
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Abstract :

This paper discusses the digitalization trend in engineering cost estimation, including technological

applications (such as BIM and big data), policy and market driving factors. It introduces key aspects

such as digital technology architecture (integration of BIM, ERP, etc.) and multi-source data fusion.

The paper also covers optimization methods for investment estimation, electronic bidding platforms,

and related models, emphasizing their enhancement in cost control and future integrated development.
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Abstract :

This paper discusses the current state and challenges of construction electrical technology

management, including the inadequacies in managing various systems under traditional models. It

introduces the construction of a management model based on the PDCA cycle theory, as well as

innovative measures such as integrating BIM with project schedules and cost control. The paper also

presents the application and effectiveness of these technologies in various engineering cases and

looks ahead to the future direction of technology integration.
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A Review of Research on the Laws and Mechanisms of City Wall Degradation
Liu Xiao
Baise University, Baise, Guangxi 533000

Abstract : As an important historical relic, the protection of city walls is crucial for continuing the thread of
civilization. Under the dual influence of natural erosion and human activities, city walls generally face
varying degrees of degradation. This article systematically summarizes the types, characteristics,
and spatiotemporal distribution patterns of city wall degradation, reveals the mechanisms of physical
weathering, chemical corrosion, biological erosion, and human destruction, and clarifies the coupling
influence mechanism of environmental factors and material properties. The study found that there
are still deficiencies in micro-mechanism analysis, multi-factor coupling effects, long—term dynamic
monitoring, and evaluation of restoration techniques. In the future, it is necessary to strengthen
multidisciplinary collaboration, develop in—situ monitoring technology, optimize protective materials,
and construct an intelligent early warning system to provide theoretical basis and technical support for
the scientific protection and sustainable utilization of city wall cultural heritage.

Keywords : city wall; degradation law; degradation mechanism
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Research on Modern Architectural Design Strategies Based on Regional
Cultural Characteristics

Hu Ke
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Abstract : Regional cultural characteristics hold unique value in modern architectural design, not only reflecting
the continuity of historical context but also promoting the integration of spatial forms and humanistic
environments. Through in—depth exploration of regional cultural symbols, material selection, and
spatial layout, modern architecture can achieve a harmonious balance between tradition and
contemporary design. The design process should emphasize the interactive relationship between the
natural geographical environment and human living needs, incorporating regional elements rationally
to enhance cultural identity and visual appeal. Meanwhile, the application of modern technology and
green concepts provides new avenues for expressing regional culture in innovative contexts. This
study aims to explore how to integrate regional cultural characteristics into modern architecture,
fostering the coordinated development of functionality, artistry, and cultural significance.

Keywords : regional culture; modern architecture; design strategies; cultural heritage; innovative
integration
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Research on Fault Diagnosis Method of Electrolytic Aluminum Production
Process Based on Data Analysis
Wei Jianjun
Ningdong Aluminum Industry Branch, Aluminum and Electricity Investment Co., Ltd. State Power Investment Corporation
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Abstract : Electrolytic aluminum is an important non—ferrous metal production industry in China. Its production
quality and output not only affect the development of multiple fields such as construction and
aerospace, but also the development of the national economy. In the new era, traditional fault
diagnosis methods have gradually fallen behind, with problems such as low detection efficiency and
low accuracy, making it difficult to identify potential fault hazards. Fault diagnosis methods based on
data analysis have begun to be applied in the production process of electrolytic aluminum, which can
accurately identify faults, improve production efficiency, and save production costs, etc. This article
will focus on the production process of electrolytic aluminum, explore common types of faults and their
impacts, and propose a fault diagnosis method for electrolytic aluminum based on data analysis. It is
hoped to promote the safe production and efficient operation of the electrolytic aluminum industry.

Keywords : electrolytic aluminum; fault diagnosis; data analysis
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A Study on the Issues in Geological Surveys of Rock and Soil in Water
Conservancy Projects
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Abstract :

Water conservancy projects heavily rely on geological conditions of rock and soil, and geological

surveys of rock and soil are critical to ensuring the safety and quality of such projects. This paper

conducts an in—depth analysis of the issues encountered in rock and soil geological surveys for water

conservancy projects, including technical application, personnel management, and quality control.

It proposes targeted strategies from the dimensions of survey technology innovation, standardised

survey processes, and talent cultivation, aiming to enhance the level of rock and soil geological

surveys for water conservancy projects and provide theoretical basis and practical guidance for

scientific decision—-making and safe operation in water conservancy project construction.
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Research on the Control Method of Concrete Cracks in Thin -walled
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Abstract :

Water supply and sewage treatment buildings have high requirements for crack control, and most of

these structures are box shaped and thin-walled. Especially when using concrete structures, cracks

are prone to occur. This article analyzes and elaborates on the causes and control measures of

cracks from four stages: selection of concrete raw materials, mix design, construction process control,

and later maintenance. Combined with construction practice in a certain water supply plant, targeted

solutions are proposed for reference and reference.
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Research on the Construction and Operation Maintenance Technology of Dynamic
Monitoring System for Groundwater Resources in Heilongjiang Province
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1.Harbin Natural Resources Comprehensive Survey Center, China Geological Survey, Harbin, Heilongjiang 150086
2. Harbin Black Soil Earth Critical Zone Field Scientific Observation and Research Station, Ministry of Natural Resources,
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Abstract : The construction and operation maintenance of a dynamic monitoring system for groundwater
resources in Heilongjiang Province are of great significance. During the construction process, the
layout of monitoring stations should integrate geographical and geological conditions to optimize their
distribution. Water level, water quality, and water temperature are selected as monitoring indicators,
employing various monitoring methods and integrating traditional and emerging technological
means. Operation and maintenance involve equipment inspection and calibration, data transmission
and storage, system security management, and emergency response. Currently, the system faces
challenges such as insufficient funding, a shortage of technical talent, and difficulties in departmental
coordination. These issues can be addressed through strategies like expanding funding channels,
cultivating and attracting talent, and establishing cross—departmental coordination mechanisms,
thereby facilitating scientific management and sustainable utilization of groundwater resources.
Keywords : Heilongjiang Province; groundwater resources; dynamic monitoring system; operation and
maintenance technology
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Analysis of the Development Patterns of Early Strength of Concrete in High-
Altitude Cold-Region Water Conservancy Projects

He Gaosheng
China Water Conservancy and Hydropower Engineering Bureau No. 16 Co., Ltd., Fuzhou, Fujian 350003

Abstract : This study focuses on investigating the early strength development characteristics of concrete in high—
altitude cold-region water conservancy projects. Given the unique environmental conditions in high-
altitude cold regions, such as low temperatures, strong winds, and significant diurnal temperature
fluctuations, this study thoroughly analyses the effects of various factors on the early strength
development of concrete. By combining theoretical analysis with practical exploration, this study
comprehensively explains the potential relationships between concrete mix design schemes, raw
material properties, construction techniques, and early strength changes. It summarises the patterns
of early strength evolution under different conditions and proposes targeted technical strategies to
enhance early strength performance, aiming to provide theoretical support and practical guidance for
quality control and safety assurance in concrete construction for water conservancy projects in high—
altitude cold regions.

Keywords : high-altitude cold regions; water conservancy projects; concrete; early strength; development
patterns
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Design of Fingerprint Recognition Access Control System Based on STM 32

Hu Meichen, Xie Xiaodong, Chen Yufeng
School of Automation and Electrical Engineering, Chengdu University of Technology, Chengdu, Sichuan 611730

Abstract : To meet the requirements of modern intelligent security systems and enhance the security and
convenience of access control, this design employs an STM32F103C8T6 microcontroller as the
core control unit. The system integrates an AS608 high—precision optical fingerprint module, a matrix
keypad module, and ESP8266-based Wi-Fi technology for remote communication. Through relay
driver modules, the system controls door locks and alarm devices, achieving functions such as identity
authentication, remote control, and security alerting. Multiple experimental results demonstrate that the
fingerprint recognition access control system accurately identifies user identities, responds promptly
to remote commands, and provides timely warnings for abnormal situations, thus meeting the design
requirements of modern intelligent security systems.

Keywords : STM32 Microcontroller; access control system; fingerprint recognitio
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The Safeguarding Solution for Electric Vehicle Battery Swap Station

Li Yantang
TUV Reinland/CCIC (Qingdao) Co., Ltd. Qingdao, Shandong 266100

Abstract :

With the increasing popularity of electric vehicles, the electric vehicle charging industry is also booming.

As one of the three charging technology routes of conduction charging, inductive charging and battery

swapping, China has absolute advantages in technology, market and other fields. With the increase of

market ownership, major safety accidents such as deaths or broken limbs are increasing, bringing huge

losses to families, enterprises and society. Based on the latest international standards in the field of safety

and the experience accumulated in practical work for many years, this article proposes a complete set of

safety protection solution, which are successfully applied to equipment exported to the European Union,

hoping that it can provide reference for battery swapping equipment in the domestic market.
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Construction of Intelligent Operation and Maintenance Management System
in Municipal Infrastructure Construction
Li Zhenghui, Xiao Ying
Tianjin Urban Planning and Design Institute Co., Ltd., Tianjin 300190

Abstract : with the acceleration of urbanization, the scale and complexity of municipal infrastructure have
surged, and the traditional operation and maintenance mode is difficult to meet the needs of modern
management due to problems such as inefficient organization and fragmented technology application.
Based on the organization management theory and system engineering method, this paper constructs
the "organization technology process system" four—dimensional intelligent operation and maintenance
management system, and realizes the intelligent management of infrastructure in the whole life cycle
through the design of cross departmental collaborative mechanism, the integration of Internet of things
and big data technology, refined process reengineering and the improvement of policy standards.
Combined with typical cases such as Shenzhen Qianhai, the study verifies the effectiveness of the
system in improving operation and maintenance efficiency, reducing costs, and enhancing emergency
response capacity, providing a theoretical framework and practical path for the smart transformation
of municipal infrastructure under the background of new urbanization.

Keywords : municipal infrastructure; intelligent operation and maintenance; management system;
organizational collaboration
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Abstract :

The after—sales service management system in the machinery manufacturing industry includes

elements such as equipment maintenance, customer response, and spare parts supply, with gaps in

technical management applications. This paper introduces a technical framework based on the Internet

of Things for fault prediction, collaborative applications like AR remote guidance, and full lifecycle

data management, emphasizing the importance and direction of technological innovation in technical

management.
Keywords :
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protocol optimization, multi-source sensor data fusion algorithm, hardware design such as sensor
selection and software design such as FreeRTOS porting, emphasizes the integration points such as
database integration, and also mentions verification and application practice.

Keywords : automatic detection; software and hardware collaboration; architecture design

Bl

BEE LA 4.0 R (201348 fdfeik, ASMURINRGAERTALAINE Bk i R, 2R GR SR RAES T, MR
B AWZHZEH I ERAUIRA T, e a5 A . @E LR B, TORURIMAT CAN HES AR ZIRERETRE
G, SRR ST R, (Rl | (E 5B B Tt SR S AR, MY, FreeRTOS BAE ., &IKSIITAR |
L Shv 2] 3 - SN+ € S = PR 37N P | AP B 0 WS BN L )i s ST T B P 2 A d o N L | AT
TR EZME, FOE RTINS RS T B, ARE T IR SR AT 2R R R & S5 T TR E— P R

—. BERTURSLEERIT W F TR, AHEIS A R4 AR B S i
IR RRRIN A, WSRO SSRER . FR, &
(—) REHHEREET BB AL LS RS S0 BN, Bl R e

BRI A S AR (T D RSSO S TR R S e FEVBURTE, ARTIN AU 4 (TSN) $oR, AR
BEAU, BRZRTCRERER, RREMEME R, Sl SSREIRRAR I E R E R IRSS . W T CAN Sk, MUEHE
BFMERREARBUS NI B FRE R I ERINERAIIRN AR E RSB AR BRI R e, RS
TEH, BRGNS, I EOMNRE S, MR REMEIHREREIREH TR . 1o, RAZ I
HIBATRE TR BIATA Y . BR A ER RAEBI BRI T4 AT G T s I0s6gL, Wl S Zenh o8, $Emsen ik, fEamff
AR, BRICEMMENEE, NESMRIRIF B A AN BT, S OE S P SRR A SR A
LHEMNSEIRT NSREZANFEELE, SHAPREITERR 8, DS E I EIEE,

B2E ERGRMITERIE ZR o ZAA P RS 5 R

GETOATIRENING, HERA, ST RGN EEREE, = XRRNRARE
A S M L LR K
(=) SERTBIES iRk (—) EEERIEANMBE %
Tl BAK AT CAN B2 3 R 2 55 o P 93 15 LU RARR G T B B AR R RS A, 12

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 119



BB F5i@{SI#2 | ELECTRONIC AND COMMUNICATION ENGINEERING

e RS AT PR AT Sk N 2P S B A R AR SR IR
SIAT, T AE AR AR TR A AL P, SRR
LT U T A S, o T B I e B AR Gt i el S
FUECEE, ERPBET STk Ml ) STk,
TR IEFE >, Re AR X o i A . %%
TR TT R AN A S I BRI ) 1A 2k i b TR A 2
FFERE, DI ER EHER I W S0, [ 3
GERSEIPEATIR SRS, BRI R SERES TRE . S Otbizs T,

() SREANEEST

PR T SR 5 5 BRI NS SRR . RS ERAE R 22
PR BRI, BRGSO AR, A
A PR RS A R I s, RN T 1 R PR e A
TRk Y, (P BRI B OGRS R e
HIHEE TR I SFA I, DI m S M R fsE
Mo BN, SRHB ARG SO RS AT SR IHOR,
TS PEY AR T PEBRIGE S TP, AWK AR A Stk o
s AR R G MR RE . TR CRAK S A e B A Fo i A 4k,
TIHUIIBIE, 75 Bl B YR ICEL . PRI IS, LIRS
IEPITHUS RS R

=. REHERALRE

(—) BARREFE

1. SCH B E R G

I FreeRTOS 78 ARM Cortex — M A ACTLESAFSHE, F5
RN T R BRI 5 FreeRTOS PRZHLHI . HCER AL B 25
FASRIEZN ST, 5 A 1 H T ) 3 SRR M IR L S5 1
DIBRIR R GEREIE T 2h P, 55, 41% ARM Cortex — M #4111
ek, WA RTTEIC (MPU) |, BMTA RIS, (RIERGR
SEMERIR SR, AEAE S5 T TH, ARYESLhRN 7K, WL S5
Mg BRI, B, XFSeEIEsRE S, BT e
S, WRARERER NN, [, RS TIHELE], BMES
P I BITTR, $ e RS R ORI R X e i R i
RN, 6 FreeRTOS GEHIFHIE L ARM Cortex — M 41|
PEERES, i E BRI SR ARG I TR

2. ARSI

TERRNREATE R IR BN R H, AD/DA #5A PWM
P I ME IR T R S HEREIMNR G EE B, AT AD/DA #
PR R, TR T A g S, AR P e B A G
D, WIREUREAR R R R B s I, B R
MR RS R SO AR L e, TR TR AL, 7
PWM #HIIKEh T AT, BAERAE H2s . MRES%, PASL
I AR A HORE ARt MERBINRA I T, 7R A& it
THEAMT I, NIRER T REFIEREHEF T TIPS, AL dE e
FEEE. PHIRERE . W N R EESRARER, RN RBIITAR T B AE )

[l

(Z) EEANRERFE

L BRI R MESR

QU VER—FEE R BT A RS, 72 H SRR -
MATF R EAEEER, SR T FEEWRER TR, [@FTIT
RAFA A E RIS A OR B P, B QS S-SRI,
Al ROt AN S R S BB A, LIS HIN R
B FEN, EEE TR T, Qt AERSS 2 R T
FESERR, 0 QCustomPlot . 1 A& AT LA F X 28 TR 4L
T B EF AR R, Tl HoRig S, @
TR G R T AT ANELS R . Qt (IS ARSI & 1R BE
PEAER IRV ER G FIBAT, P T TR BRI L e

2. B AR T

TEH G R S ST b G, SR PR ORI &%
FE, JFR SQLite AHIER S 2t AR R A L 2 SEBAG 4L
A R B B OO, TR G PR A, R CRER
IR BRI R o RIS 1 R R Sk, (RE A AR e
SR — SR s e . XA BRI R ST A AL B T
K, BEFEMZ AT S EIUT, B R A H AR 1 AT R
Mo [N, SRR ek, SRR TN, B
IR R . (S B AREE I 255 AL B, MR ORAR R E Y
PERI—EE:, IR SR A R

M. REIEIES WSt

(—) SEREMARIE

1. hAESERE A

R E AR S B & S T RESe Rt , 7
BRI GIAERE, ST RIRE X — SR AR, iRt
— R 2T AR AHE IR, H RIS 55 S bR
HEFFRT AT, BRI 2 /E AT 9, RN, TR
FIHIMR, BRI EA R, TN AR S B3
SEEAINI, SRS R B FIOMEERE S, DR
GO S S BRRE P RS IR R TESR o S 4T A S MR
5, A TR S RO A BT RESTRERE, h 55 S0
HRBETT SRR

2. REHERE N,

HEFT MBI, W R S 2 BRI R R MR
B, BREAZ BTN, fEREE . AN TR
TR, HUDURF RO IE B TR, RS RASHIE I B
BRI IR AR B, MRS AT RIS,
D H AR B R 7 A IE 3 T, X emy
SRR NS AN RGN, SHRIERG R,
SRR A R R AT SR e,

(=) TUIFRIE

1. AP R

TERCE BRI RE R, RN RSB E X E
T, B E RIS R R G, WA R

120 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



PFEATSEIN M o I o ) SRR A B T A R AR 1Y
HIHARE, B A TR AT A, TESCRRE T R
o, AR FRET RO, (EAHIN R S R S A i
A eV i DR TS Rt DL S ER G R U R A BV 1 € B D S A i
Al R S e SR S o N TR R S b e A R E
P, IR R IR

2. WARHE SRy

TP AT ARSI AT I TR MRS A e LA T 45 1 P T 1
Wi PR RERIE A IRSIEEE, B S SR
PERURFEZ AL, KX L9240 AR 2 (S T s o, A58
BT LR SR s B RO I A S AT P . E LMV EL
X Z2 R f BEA TR R, 6 B S R ke A O LS T 5
o MBI R TEAAST, RIERE AR 2 A
M. RN, FaIUnShREol, BRI E T T %,
WRERHAEA R TR 5 S N RE A R s s e S ke, [
IRBER R, PR eR,

(=) saBT Al FAZEHI

L & LR

ER RIS L, SHAE SMT MR AT, A
SRR E FARILH BRI BRI R & 1
) AR S S M s T, B SEal e as i F ok
Mo BFLIPE, WERHUAB TR ACE . Tk, BSSE I
fBE, BT ATRNT BN IREMGIE. F, Z—#a
BORKIRIT T RIUACE, 557 38%. AU T LM,
PR T AEFE, BRTE TR, FRIR T AT AR ST

243k

HE AR T e S S T O0S, RS T AT A AT
prii 28

2. REPHE AT

T8 PR AT R 24 i N 3R G502 B RS 46 5 0 7 JT] T ZE S
o MRGRVG T ABSIMR IR SRR 1R EOR . il
R S (5L A 0 UL IR AR OB IR AR A T SE I B R 2,
AUTIRSD . SR SAL TS ERE R SRR E
HIEERBT AT AL, AR A RO R, I, RS
FUS R R A A E] 92%, 9 BRI RSB TR AL T
AR, O REIREE AR I USSR O T — P R AR
i, HA TSR HMEAE T

E\ IE\E

SRR By R BT U 0 F S AR AR Ge ok T R RE AR
Tt TR HAFITEMBE AR PR &, ST AR
WA SRR . FERIEET, RS AL T L
PRAb SRR s BEAE R, TR A R R AR T 3R T AR 58
RGeS . [N, LR AEROT T, SR R T
[RTSCEURAN 25 48 S IR 15 4 S A s R AR 2 B, A PRk
N MW R PR (e e . R AR AR HOR RV E U, i —2
FEATR R 2P RSN R S TR A e, 2
TEARG T R AE S B I AN BB AT, LAE R R JR I T
Atk

[ 5 . 2T FPGA RIS I S PR Rl D). AtathRillRsy: | 2020.

[2] 5%k Android W IR 225047 5 ASIRI TR S5 (D). #HTHTA: | 2016,

[3] 7 SQLENS XSS Hili A SNBSS (D). ALATHERIA: , 2015.
[41 XM . BTG A ST TR S D). dbatka | 2011
(5] #0%  A ABEH BH AVERT G S BT (D). REfERey: , 2015.

161 138, BRESRE . ASIRIIFPFRIRTZE ). Brmfstt A 2015(7): 233,

[7) ISR . IR R S A L SCBR B —— DA TR " SRR (). I AR 2T 2022, 48(3):47-50.

18] JeHR . AU RIS Iy S5t (). R BE 511935 L2020, (11):109-110.

191 WA, HURTE | 3K5E . % . OpenSSL HeartBleed Wil [ S (A T EAZ TS 5280 (7). 4548424 2018, 9(1): 74-78.
[10] FEVKAE . 5 RESIE FI BRI SIS 46 B R G 5 4007 ). REFHARBIHET L 2017(32):157-158.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 121



BB F5i@{SI#2 | ELECTRONIC AND COMMUNICATION ENGINEERING

HL B RT Bl 2 G il v (R AR Pl
SRR 3 AW

PiRsmint
SIS 445121198302232633
DOI:10.61369/ERA.2025090029

i E ! AXERRSESREFIRAALIE, @RTHRERERAMEM, STEEGRERAEERS, RiTEEEHNE
BARM ARG, RBERACHRREE, BHNIHRARK. RASSHESNEEYE, HEHMRTERE
7M.,

X B | : BSRE; AAEH; BREI

Collaborative Research on Cost Control and Technological Innovation in the
Development and Manufacturing of Electrical Equipment and
Control Systems

Chen Jincheng
ID: 445121198302232633

Abstract : This article focuses on the development and manufacturing of electrical equipment and control
systems, elaborates on the cost composition of complete sets of equipment, analyzes the bottleneck
of full life cycle cost management, explores the impact of intelligent control and other technologies
on cost structure, emphasizes the importance of selecting technological innovation paths, cross
departmental collaborative decision—making, cost dynamic monitoring, etc., and points out the
research shortcomings and future directions.
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Abstract : This paper systematically compares the differences and applicability between Maple programming
and general structural mechanics solvers in the calculation of internal forces and deformations of
equal-section |-shaped column portal frames under Self-weight load conditions. Firstly, the structural
characteristics of portal frames and the economic benefits and construction advantages of equal-
section columns are elaborated. Secondly, based on Maple's symbolic computation capabilities, a
mathematical model of the portal frame is constructed, and combined with numerical simulation of the
finite element method, the internal force distribution and deformation response under dead load are
analyzed. Finally, through multiple numerical examples, the calculation accuracy of the two methods is
verified, parameter sensitivity is discussed, and the application potential of Maple in lightweight design,
code optimization, and rapid engineering verification is summarized. The research results show that
Maple's analytical-numerical hybrid calculation has significant advantages in both accuracy and
efficiency, providing new ideas for complex structural optimization design.

Keywords : portal frame; self-weight load; internal force analysis; Maple programming; structural
mechanics solver
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Abstract : This study systematically analyzes the limitations of existing risk assessment systems and the current
application status of intelligent technologies for geological equipment transportation safety issues. The
research finds that traditional assessment methods have deficiencies in dealing with complex dynamic
risks. The assessment indicators do not fully consider equipment characteristics, transportation
environments, and human factors, and static models are difficult to cope with risk changes. Although
intelligent technologies such as the Internet of Things, big data analytics, and artificial intelligence
provide new pathways for transportation safety, they also face challenges such as data transmission
and algorithm performance. Based on this, it is proposed to select evaluation indicators following the
principles of scientificity, comprehensiveness, and pertinence, construct a dynamic evaluation model
that can comprehensively analyze multiple factors, and ensure the effectiveness of the system through
rigorous verification and optimization. This provides theoretical and practical references for improving
the safety of geological equipment transportation and promoting the intelligent transformation of the
mining industry.
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