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"Five Deliveries” Enhance Zero Distance Service Electricity Perception
Bai Shouping

State Grid Qinghai Provincial Electric Power Company Haidong Ledu District Power Supply Company,
Haidong , Qinghai 810799

Abstract :

In today's society, electricity has become an indispensable basic energy source for human life and

production. In order to better meet the electricity needs of users and improve the quality of power

supply, the power supply company actively carries out the "Five Deliveries" activity, strives to provide

users with "zero distance" services, and comprehensively enhances users' perception of electricity

consumption. The "Five Deliveries" refer to providing safety, knowledge, convenience, care, and

affordability, and have built a comprehensive and high—quality electricity service system from multiple

dimensions.
Keywords :

power services; "Five Deliveries" activities; convenient service; electricity price discount
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Power Prediction Model of New Energy Generation Based on

Abstract :

Keywords :

Artificial Intelligence
Ma Shuanglong’, Pei Zhichao', Li Qingxiang? , Lai Yubin? , Zhang Qian®
1.Longyuan (Beijing) New Energy Engineering Technology Co., LTD. Beijing 100036
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With the aggravation of global climate change and energy crisis, the development and utilization of
new energy has become an important part of the energy strategy of various countries. Optimizing
the power prediction of new energy generation through artificial intelligence technology can improve
the utilization rate of new energy generation, reduce the dependence on fossil fuels, and promote
the transformation and sustainable development of the energy structure. In this paper, first overview
of new energy power generation in artificial intelligence technology, then illustrates the new energy
based on artificial intelligence power generation prediction model of the significance and importance,
and in view of the problems in the actual prediction model application, such as data acquisition and
processing challenges and the limitations of model generalization ability and the contradiction between
real-time prediction and computing resources, put forward the targeted optimization strategy. Through
the implementation of advanced data acquisition technology and deep learning and transfer learning
technology, it is expected to provide help for the better application of the energy generation model.
artificial intelligence; new energy power generation; power prediction model
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Abstract :

With the continuous development of science and technology, electrical automation technology has

been widely used in the field of electric power engineering construction, and plays a vital core role. This

paper expounds the related concepts and technical characteristics of electrical automation, analyzes

the stages of electric power engineering construction, including planning and design, construction,

system debugging and late operations of the core role, discusses the challenges of electrical

automation technology application and countermeasures, aims to further improve the quality and

efficiency of electric power engineering construction, promote the sustainable development of electric

power industry.
Keywords :

electrical automation; electric power engineering construction; core role; technology application
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Abstract :

The construction of thermal power plants is characterized by large scale, complex technology, and

long construction periods, facing numerous safety risks during actual implementation. Therefore,

effective safety risk assessment and control are crucial, not only for the smooth progress of the

project but also for the safety of personnel, corporate economic benefits, and social stability. This

article aims to thoroughly analyze various safety risks present in thermal power plant construction.

After systematically explaining the methods and processes of safety risk assessment, it proposes

targeted control strategies from multiple perspectives, hoping to contribute to improving safety

management levels in this industry.

Keywords :

thermal power plant construction; safety risk assessment; safety control
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Daily Operation Risk Assessment and Management of Nuclear Power Plants
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Abstract :

This paper delves into the entire process of risk assessment and management for daily operations at

nuclear power plants. It outlines the general workflow from work order generation to on-site execution,

providing a detailed description of risk control measures before and during the operation. In daily

operational management, the plant identifies risks from the preparation stage of work orders to the

identification and control principles of operational risks in daily plans. The paper proposes methods

such as risk classification evaluation and risk challenge systems to achieve comprehensive front-end

identification of operational risks, strict process control, and scientifically reasonable risk challenges,

ensuring the safe and stable operation of the unit.

Keywords :

nuclear power plant; risk assessment; risk management; risk challenge system
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Investment Practices and Development Strategies for New
Energy Power Stations
Niu Jin
Huadian Hexiang Engineering Consulting Co., Ltd. Taiyuan, Shanxi 030000

Abstract : In the global context of actively promoting energy transformation and addressing climate change,
investment in new energy power stations has become a critical aspect of the energy sector. New
energy sources such as solar and wind power, with their clean and sustainable characteristics,
have attracted a significant influx of capital. However, investing in new energy power stations is not
without its challenges. Complex and changing policies, dynamic market fluctuations, rapidly evolving
technologies, and unpredictable natural environments all pose numerous risks and challenges to
investors. Based on this, it is of great practical significance to deeply explore the investment practices
of new energy power stations and propose practical development strategies to ensure investment
returns and promote the steady progress of the new energy industry.

Keywords : new energy power stations; investment practices; development strategies
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Ideas for the Development of New Energy Wind Power Generation
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Abstract : This article explores the current development status, technological challenges, and future development
directions of new energy wind power generation. By analyzing the important role of wind power
generation in resource utilization, environmental protection, and energy structure transformation,
combined with domestic and foreign technological innovation and policy support, specific ideas for
optimizing the development of wind power generation are proposed. The article focuses on discussing
the technological paths to improve the efficiency of wind power generation, strategies to reduce costs,
and policy recommendations to promote sustainable development of the industry. Ultimately, this
article aims to provide theoretical references and practical guidance for the future development of new
energy wind power generation.
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Impact of Line Loss Management on Electric Power Marketing in
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Abstract :

This paper delves into the management of line losses in the optimized business environment of

the electric power industry, analyzing its impact on the technical, economic, and service levels of

electric power marketing. It examines the causes of line losses from the perspectives of power grid

planning, electricity consumption behavior, and management mechanisms, and proposes targeted

countermeasures, including improving the institutional system, optimizing the power network

architecture, deepening the integration and application of technology, refining performance appraisal,

and introducing diversified social supervision. These efforts aim to reduce losses and increase

efficiency in electric power enterprises, enhance market competitiveness, and promote sustainable

development.
Keywords :

electric power marketing; line loss management; power supply network; technical means
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Origin, Development and Trend Analysis of Double Containment Design for
Nuclear Power Plants

Wang Jingchun, Yue Chong, Ren Genmin
CGN Lufeng Nuclear Power Co., LTD. Shanwei, Guangdong 516599

Abstract : This paper deeply explores the design origin, development process and future trends of the double—
layer containment of nuclear power plants. In terms of its origin, it is designed to meet the safety
requirements of nuclear power plants, especially to prevent the leakage of radioactive substances.
During the development process, it has evolved from a single—layer to a double-layer structure, with
continuous optimization of materials and structures, and gradual improvement of technical standards.
The future trend is to develop towards a safer, smarter and more economical direction, integrating
new technologies to adapt to different environments and needs. The design of the double-layer
containment is of great significance in the safety system of nuclear power plants, and the research on
it helps to improve the safety level of nuclear power plants and promote the sustainable development
of the nuclear power industry.

Keywords : nuclear power plant; double-layer containment; design origin; development process; trend
analysis
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Research on the Intelligent Transformation Path of Power Supervision and
Management Engineering Driven by Digital Twin Technology
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Abstract : This article focuses on digital twin technology, tracing its origins to the early 21st century. Through
evolutions in model construction, data collection and processing, it has gradually penetrated into
the power industry. In the supervision of thermal power and new energy construction, it can achieve
precise monitoring and fault warning of thermal power plant equipment, as well as simulation and
optimized scheduling of new energy generation fluctuations. However, the intelligent transformation
faces challenges such as data security and privacy, technology integration, and cost-effectiveness.
By encrypting and accessing control to ensure data security, developing standards and middleware
to solve technology integration problems, optimizing technical solutions and planning project
implementation to consider cost-effectiveness, we can promote the better application of digital twin
technology in the field of power supervision.

Keywords : digital twin technology; power supervision and management engineering; intelligent transformation;

thermal power and new energy
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Research on the Design of Modularized Intelligent Hybrid Communication
Power Supply System

Zhou Gaoying, Sun He
China Satellite Maritime Survey and Control Department, Wuxi, Jiangsu 214431

Abstract : With the rapid development of communication technology, the requirements for power supplies in
communication systems are becoming increasingly demanding. The author expects the modularized
intelligent hybrid communication power supply system designed to efficiently integrate green energy
sources such as photovoltaic and wind power generation. When combined with a battery pack, it
possesses self-cycling capabilities, enabling seamless power supply switching between modules.
For power supply to communication equipment that forms an "isolated island", it can provide longer
emergency and endurance support capabilities, offering better environmental and economic benefits in
daily power supply for machine rooms.

Keywords : modularized intelligence; hybrid; communication power supply

515

LB EOU AR 5T, (FlE R A L0t D TR, (5 FRIREOR AW TR 230, DA 2im =
KRR FIR, AT P AR RS AR R IR AF SR A A PRI, FEZRREUUT, i IR R 2
FEWAEGIIH], TR — TR AE S IR, DIREEM& RGNS TR e, Jreoestal ", Pk, HifEaEo
RN PR TBERGAEBITIR K, —BRFFCHRIE, UPS, S8R BN DR It R R ST 42, ST BERITS,
R FEHNBEIETEATEARNEI . A, EEEEIERRGRT ERETEZRRE. —HEA " T, Behial
Fe, (RSO R NS E R, STRHCIREIUR s SUEH BT, SOl AR, IR BRES G AlR

FET, EFHBOLET, SABOTECERBR G EFLEAS. XAGRMMEE ) OURE R, NI AR ORI, Ek
Rz Ty, BLARAEF A, SR REEEIEIR, SO IR TosefTe . BRetI, JToEmRml. T “IE" 5 adthum s
TS, WU R P R BIMR Z5F, SR E ML A mE s aLiL .

—. RELEK

P44 2 TR REIER 37 50, AL Be e 5 Ja A PO
FREAT L, SERHRS TR 5w R s, SRS
Ko ZARGHE A BOHREIG, T 2R,
RSB FE RGN KA, LIRS AL
AR, HEBIRIPR AR R, seseRE ARl
B SRS R AR R A NG ERRIE R SE, 7843 LY

THREE R RAS, AU SIEI A, BERME LR RS
filitkaE, RGErpAg, WEREERESE 48V, KHBOARE
G, U RE bR, KRERIEH EAE, L%
48V R A, X — TR oA R, ARG . A
i, 48V EHMRERIEN, ROPRLIT, Rmisy, SRE%
DAL, AR, WRERFEETER, e, i R 4
ik, ET AR AT EDE T MR s AR A A Bl e
v, EH RIS e, PR AR . — ELEE A

Copyright © This Work is Licensed under A Commons Attibution-Non Commercial 4.0 International License. | 031



FZR%E | POWER SYSTEM

Dl AR, B [amn ”A;vﬁ,,

WL ED CRMYT,

Bt BROR T, 7&%%“‘“
{Ef§*T%E@% }’i%”& f?ﬂﬂﬁﬁzymﬂF
WS A 4 fi < AT —mm;sad
R, WIS A ==

W ZE, A RERIR L B | SR A B SRR R IEE
Mk, XERG “MgEEu , NIRRT, K
RS, JZRT, MARRE S, TR, (E )

—. REERARRE

(—) REENSHFIA
LTS, BERSGFCRERANIMHEE AL, N

N

RGBT, RROCHMEE L), R IEREIE . SZARFEM
S, JERR BRSO RER I BUREE, S H . A
TEEC R S A A, BRI e s,
AR AT, A e R, SR & AT LA ok
RV Y N AR AR i, RCRET R 94% LA L, IR
o, PTG T2 FRAE

A HIEON G F B B (P R RGP 2, TR
W, R HBER 48V HULHL, BUREE) UPS CRWT AR ) ARy
2R L, (BEAFHREAE, UPS (LR A . A E 24
B, e iE s R EE . BT, TREERZENTTHIZ T
MR B, Y5 RHER, LECRE RS iR, Siahla
AR, RS, HRAEAMA,

(=) EREEER

A TE2u A RKER, REMFN TR ER
AHETF2ET R, XGRS 54 I A YRR
e AU AR, BIREHCRE . SERBRE R, &R
RFERFAEAR; ROWFBA XL, Wi e e, WA
R KRS, WA, TREEHAA/NT, AR
KO BEREEAEA AT, HT A AT SR e R B,
e & 0 65 717 L, AT T P32 IR T 488 [ P 40 25 T — S8 /N B
i, eI, HFRAEEINSITR, SRS, &
R ML A L

e EE, FREFEES TR, BrHEE AT
—EgFRE A, W H TR BRI AR mlks s
MOXZEHBARST, @, AhpRa S, HATREKES
ZEEH, AREYERRE RS, TN A SR ATk,
AR VTIEATT Y, BN A2 e, S S s s
O SRR, AU RIS RR oA e, BRI ploA S
HERE, REMR P — B , HARHR 24, fE RS
FEIBfT. PG I RIS, ARG RSN B
WE, BRI RGN R SRS, WEaEM
FH SR

(=) REHBEHHS

ELTHEIRAHHRASE, RS E R A ERIRAFR
RETTE, SRR S E RS 22 T SR B G R SR
HUIFIE, R4S, PONIFBEES BB R IR . A, M
SeRMFRFRIARAE, MARE, BORGUNTRERAZER, 3
e a i, B PSRBT VR, R ATHRICN S A, HHOR
R FEEOR I . AT S, EIRMIEL G Oes o, RAFRiEYF
Z . AFART LRI, Seekpkah e Hhf, Apkarizfin
P RAERIE, AEUE N — AL R, FEN
AR, FHBREZEA R, ISRREAET RN, EEERiboR
Pl A, ROCSERALRR, BEREEEG AR, ik
HEARFR o JeRE KRR AR, TR RetstlsoR, FhifE
B, OISR, SSBUEAMLG, BRI E R,

(I0) e EaEdzHl

eG4 RRIRE AU, B RIS BRI E HER, €
FHE N T QSRR ZE AR, 77 (R
SR RRE S . FEIER S TEMERRNA I, mE
HREOHEL LS, BN SR SRR, R BRI —
B AtrRZe RO B A R OLARTR, RIFIEECRFE 0. A shiH
DRGNS, RIAF NI A A Z IR L. X —
WA, EATHEREIIRAI SR, BTSSR “pigx”
SR BB B . B RS IRASER, [N
R TR R oK. 3 HB IR ] SR ST e e R A A 1
TR ST HAERRNORYL, R, JUSEI AR REAR,
LS B C AT FRAR; DGRBS R B, UFREEETINA, 5
RFREEE AN, PR, BT RGBT, BEhPEET
ML, fERRUER R, RAENUE RIS SRR, Brad
Wl HFe (T IV E— BN E], ZERRMEGE, BROOCHEN 2 At~

(H) e EaEnNRE

ERRER G IR T, (RIRGR I T s B e
AT A T IR FhRBFEROMR I, RfoR 268U,
REEEA GR R REEHI “FEFINT RS AN EHA
HEIEAT, ERF RN SRR AR BRI R
SYUFEN, WiEschrzdegs e RSB R i, &
BAFHL. BIrT BB BLZ R TR AT T, 25U
FEFURIMH RN R, KPR AL BT, [HAlE 1A
BRI X SO IR AR, Bt ST NS S I LA B I
ML, B, SRR EE. N RS AL
R, SRS TEANGGER, BHEHRREE, HEEEAE
Hebe

[=A

=. REREIE

FEARZR LRSS T, O TE TR P T e
FISERG VAT, 5e— LU HEIE P SESy 1k W YR bR Tl
B mitt—ok, HSEBR LU A E AR FR, BRI
XkW i, A& QTSRS SIa R B SR X, (#RE

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



T SRS 26 N AT AR, B E R s,
RN EEORM S, HAE A FERTX—ERED = P gl
1o XERERAVEIERIZHMIN, BRI fr i 7],
WEATEBEFEMA TR, SHERN, BWMAA—ER,
T LARI A SE BN 88 e F AR, SRR i) RG L 5
Sk STt

(—) ERHEERETNHE

TERZGRIZMIZ T B, AE MR B =, HER
EAEI A PRI, T R R X AR, T TETGRE
BHRHE, FCRAN 100%. ARGk 1kw HARse
VLA, XS IR EERE . ToE BRI S, T EE , AR
PRI T T . AT Asss, 2o v T2 94%,
ILAMRSFIUE 949%™, P4, ZH XA H IS0 H I « 8
4 NI, AT, EN 4 NN FEEEKUIRESTT, ik A&
GEEEER, HIhFRELS 20 N HIEES V. AT, i
fos=

C=Px(24-1t)/m =21.281kWh

T BE, BB B EART R, B p 5
AT 200 - 300Wh/L JEHI, (AHUE 250Wh/L, HIbE: H Hit
N

V=C/p =0.085m*.

(=) APRgERhIRINEREIAHE

TER AP BB AL FRRGEIT, RIS BH RE AR 1 & T2 40 5
RELL, CATER SR IN R PR EE A e R i, XK
PHABHED SRR TV HIER . R ACE Nl KLra %, TuE
16 79%, VAChEGfE, gia bR P SAHEENEK «, /O
b RAR, RS ORH R bR 2

P1 = (Px24)/(txnxnl), HUEREHEBE S 8.081k W, AL
I, AT N ETREL, S EREACSH R AR n2 T
Z A0%, RIS EA R S ORI, A AR L O P R T

2 Xk

Brssimliyan

S =Pl/m2, A SLN 20m>, NI H LB AERRRE,

(=) RARBNIHETE

FERS OB B T AER BE IS, XU & AR R P A RE VR AL
B “rgmaRAE” , HEE M ESCE, PR
Hurdett, REEMGRSIX—Rk “Hi7 , WREARELE
s "y DIAEZEH IO REARRATINT, SRIKEH AR5
ALIEEN, ESARTCCRAEIIN A R A, SeRbIiEZ A
CET B, NITRRARREN L BERAR, fRim
S, 2O R A 03 Tk 26%, DAILRRfEESL,
KL P2 TR

P,=(P/ n +C/24)/ 1, = 8k W

7Y, %£ig

B TEEIUE CE R RAASSET, BB A EERIR
Getiiek A, BONTINE YR A ASONHRIT TR ERA
MR, TR T IR RS SR, WRSGAROKR,
CHET ZISHANE, s TR s SRR
T RS R RIS R, AR OR S A R R
SRS, ARSREHEHIAEREL

TN A2, RGeS A, Oy IA A H
71 LT, ZEMCEPLEDIHT, FRBEARA RSP,
FeAR SR T L. BRI TR IR 2 2, ANUET 4E4P . T
G, BRI T E D], KF6E. KA B E LS
WIEERA . AR ES], 8 “Is" WEN, ei
S8 YT, MaRHGTE RS R HEPLE MR, 5
RERAMUE R, EMRSAVEREERN “hil” o X Luse hi e
PO, AR A 5 IR R SO TC B AR RS QU T I B L — %
P, KT R AT S

LAIEST . JEBAE ISR A R 5 SRR FE 77 ] L) TS L2023, 25(16):22-24.
2 Sy A E OB IR B LR AT 1), FEHRESE |, 2023,25(08): 3-5.
SR . 85 IR OGS AT (0). HERFTIEAE ,2024,26(12):1-3.

[
[
[
[
[
[
[7VAEETE A IR A RBIR B 2 T (] A8 2R R, 2023, (02):112-114.
[
[
[

B A | i A A PO E TR LA A ST (). HIEHNEAE L2022, 24(22):19-21.
ONBRERL | (R . O BRI PO AR R a3 1. ME TR L2020, 39(15): 255-256.DO01: 10.14018/j.cnki.cn13-1085/n.2020.15.113.
10157 L2 | TS BT I b RIS A T RO I — (R IR R G ). FLHE L L2019, (35): 138-139.D0I1: 10.19514/j.cnki.cn32-1628/tm.2019.35.074.

BIBF IS A | 4 SRR B WIRR GRS S ). B AE B SIEEREAR 1 2021,19(11):117-122.D01:10.16543/1.2095-64 1x.electric.power.ict.2021.11.016.
AR | BT EEEEER OB IR A REOR URST ). BREEESH IR 2019, 13(03):55-59.D01: 10.13857/j.cnki.cn11-5589/tu.2019.03.013.

O, A2t RN, & LT ARSI —48V I E i IR AL ST ] BIERR AR L2024, (01):221-224.

Copyright © This Work is Licensed under A Commons Attibution-Non Commercial 4.0 International License. | 033



FZR%E | POWER SYSTEM

HraelRImt b ME A b R e e PR
[E8%
EBRIFRESEREIRAT), WK R 250000
DOI:10.61369/EPTSM.2025010007

] E ! AXENTHRFEHEPELSTEMRENZSHREA SR, S TZRENAREEE, SEdRERNR. BEE
IEMM IR AR RE, BHT -RIRARBERRARZEMNE, MSIAEIMLES/ ) EEEL, RHRPEE.
it T ERRELRRARSEMANSE, TREATERLSIRALESNEEN, BEHEAFTFISEBREGIHAR
WA T AR A MR RETHRREEAR, QESERCFERPRANNA, HEERANREUREGSRK
ERREHYSERE

X 8 33 : FeeRm PESTENRE  REMREA KRB

The Enhancement of Safety for Neutral Point Non- Grounded Systems in
New Energy Stations

Zhou Xiao
State Power Investment Shandong Ecological Energy Co., LTD. Jinan, Shandong 250000

Abstract : This article explores the safety improvement of ungrounded neutral point systems in new energy
stations. Analyzed the current situation and problems of the system, including overvoltage risk,
difficulty in fault location, and reduced power supply reliability. A series of technical measures have
been proposed to enhance safety, such as introducing arc suppression coils or small resistance
grounding, improving protection devices, optimizing the configuration of grounding transformers, and
adopting hybrid grounding methods. The importance of combining theory with practice was also
emphasized, and the effectiveness of different grounding methods was verified through simulation
analysis and practical case studies. Looking ahead to future development directions, including the
application of intelligent protection technology, exploration of new grounding technologies, and
implementation of comprehensive optimization strategies.

Keywords : new energy station; neutral point non-grounded system; safety enhancement; technical
measures
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Collaborative Optimization of Production Management Strategy for
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Abstract :

The combined power generation system of hydropower and new energy faces challenges such as

intermittency of new energy, complex regulation of hydropower, and difficulty in coordinated operation

of the system. To address these challenges, it is necessary to adopt collaborative optimization

production management strategies. Specific strategies include optimizing resource allocation

and achieving efficient energy utilization through rational planning; Joint scheduling operation,

establishment of a unified scheduling center, formulation of flexible scheduling rules, and adoption

of rolling optimization methods; Technological innovation and application, increasing investment in

energy storage technology research and development, promoting advanced prediction technology,

and exploring the application of digital and intelligent technologies. These strategies will enhance

the performance and competitiveness of the combined power generation system, promote energy

transformation and sustainable development.
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hydropower; new energy; joint power generation system
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Analysis of Safety Protection Techniques and Measures in the Electric Power
Monitoring System
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Anneng Second Bureau Electric Power Development and Construction (Xiamen) Co., Ltd. Xiamen, Fujian 361000

Abstract : In the digital era, the automation and intelligence levels of electric power monitoring systems are
constantly improving, and the interaction between electric power monitoring systems and external
networks is increasing, leading to a gradual increase in the risk of cyber attacks. As a critical
infrastructure, any security issues in the power monitoring system will not only affect power supply but
also potentially cause adverse impacts on other industries. Many power companies have begun to
apply security protection techniques in their power monitoring systems to ensure their feasibility and
effectiveness. This paper mainly provides a detailed analysis of the security prevention and control
techniques and measures in the electric power monitoring system. Based on the current large-scale
and complex power system structure, as well as the numerous devices and varying compatibility
and security among different manufacturers' equipment and systems, which increase the difficulty
of security management, power companies can actively explore security protection techniques and
effective methods in the electric power monitoring system. This ensures that security protection
techniques and effective measures enable the sustained and stable operation of the electric power
monitoring system.

Keywords : electric power monitoring system; security protection techniques; measures
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Research on the Penetration Rate of New Energy Vehicles in Northeast China
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Abstract :

This study aims to explore the penetration rate of new energy vehicles in Northeast China and its

influencing factors. Through the collection and analysis of sales data of new energy vehicles in various

provinces and cities in Northeast China, combined with factors such as policy support and charging

infrastructure construction, an in—depth analysis of the penetration of new energy vehicles in Northeast

China is conducted. Research has found that the penetration rate of new energy vehicles in Northeast

China is greatly influenced by factors such as policy support, level of charging facility construction, and

consumer acceptance. Finally, corresponding policy recommendations and development directions

were proposed to address the current issues.
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Research on Methods to Improve the Efficiency of Solar
Photovoltaic Power Generation
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Abstract : With the increasing global energy demand and environmental awareness, solar photovoltaic power
generation is becoming increasingly important as a clean energy source. But currently facing challenges
such as limited light absorption efficiency, low conversion efficiency, and shadow effects. This article
aims to study methods to improve the efficiency of photovoltaic power generation, including optimizing
semiconductor material selection, surface nanostructuring, multilayer film design, and optical resonance
technology to enhance light absorption efficiency; And explore battery structure optimization, carrier
collection efficiency improvement, and new battery technologies to enhance conversion efficiency.
The research results will provide theoretical and practical support for the further development of solar
photovoltaic power generation technology.

solar photovoltaic power generation efficiency; photovoltaic cell conversion efficiency;

material and structural design optimization
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Research on Privacy Protection and Data Security Technology in Intelligent
Question Answering System

Zhang Senda, Cui Xin, Qu Yangang, Liu Bo, Sun Jian
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Abstract : This paper focuses on intelligent question answering system, summarizes the definition, characteristics
and technical framework of intelligent question answering system, introduces data encryption,
anonymization, access control and other privacy protection technologies and their applications in data
collection, processing and output stage. At the same time, it explains data security technologies such
as data backup and recovery, intrusion detection and prevention, security audit and monitoring, and
analyzes the application of these technologies in system architecture, storage and transmission.

Keywords : intelligent question answering system; privacy protection; data security technology
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Cause Analysis and Maintenance Optimization of Abnormal Temperature
Failure of Steam Turbine Shbush

Ban Xiaoyu

Guizhou Jinyuan Tea Garden Power Generation Co., LTD. Bijie , Guizhou 551800

Abstract :

To enhance the reliability and economic efficiency of steam turbine units and address abnormal

bearing temperature issues, this paper first clarifies the causes of abnormal bearing temperatures in

steam turbines and related aspects of maintenance optimization. Using an actual maintenance case

from a power plant's steam turbine unit as an example, it analyzes problems existing in lubrication

systems, installation and manufacturing, operating conditions, monitoring, and maintenance. Finally,

measures such as optimizing condition monitoring technology, improving maintenance processes,

upgrading materials and structures, and enhancing operational management are proposed. These

measures effectively resolve abnormal bearing temperature issues, validating the effectiveness of the

maintenance optimization plan and providing a reference for the management of abnormal bearing

temperature faults in steam turbines.
Keywords :

steam turbine; bearing shell; abnormal temperature; equipment failure; maintenance
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Early Warning and Maintenance Strategy of Steam Turbine Fault Based on
Vibration Analysis
Liu Qing
Guizhou Jinyuan Tea Garden Power Generation Co., LTD. Bijie , Guizhou 551700
Abstract : Inorder to ensure the stable operation of steam turbine and reduce the economic loss and safety risks
caused by faults, this paper introduces the characteristics of vibration analysis technology, vibration
monitoring technology and sensor application, the common causes of abnormal vibration of steam
turbine, and the early warning and diagnosis method based on vibration analysis. Taking a certain type
of supercritical steam turbine as an example, by analyzing its online monitoring data and fault cases,
the fault type is accurately diagnosed, and finally the coping measures such as adjusting operating
parameters, shutdown maintenance and preventive measures are put forward. The study shows that
the method based on vibration analysis can effectively realize the early warning and diagnosis of
steam turbine faults, which is of great significance to improve the maintenance efficiency and ensure
the safe and stable operation of the equipment.
Keywords : steam turbine; vibration analysis; frequency; fault detection
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Research on the Application of A New Wear-resistant Coating on High-
pressure Valves in Thermal Power Plants

Chen Yongbo
Jiangsu Kanshan Power Generation Co., Ltd. Xuzhou, Jiangsu 221134

Abstract : This study focuses on the innovative application of a new wear-resistant coating in the field of
high—pressure valves in thermal power plants. In the process of analyzing the performance of the
new wear-resistant coating, key performance indicators such as hardness, bonding strength, high
temperature resistance, and corrosion resistance are explored in detail. Through experimental testing
and theoretical analysis, it is clear that the coating, with its unique material system and microstructure,
far exceeds traditional coatings in terms of hardness. In terms of coating process exploration,
various advanced processes such as physical vapor deposition, chemical vapor deposition, and
thermal spraying are comprehensively studied, explaining the impact of different processes on coating
performance and quality. At the same time, a multi—-dimensional comparison between the new wear—
resistant coating and traditional coatings is conducted, covering wear resistance, service life, and
cost—effectiveness. The research results clearly show that the new wear-resistant coating excels in
key performance indicators, can significantly improve the wear resistance of high—pressure valves,
and effectively extend their service life. It provides a practical and potential new solution for efficient
and stable operation of high—pressure valves in thermal power plants.

Keywords : new wear-resistant coating; thermal power plant; high-pressure valve; applied research

KRB E A SR, Hor, IR TSN, AR R s SR, R, (ASipREfTh, H
T D AN A B i A5 BT, TR L AT SR RO | IR T, PR & TR, PRI 2iE
ST S ERET I PSRN =01, JEAR SRR I SR ZIA ARG . HTm A B A UL AT | R ntag, o9
S e HE R T BRI R A2 . ASCR AT HAE S R LRI, T s s TR e M 5 Ay e (S

— . RIS LD BRSO RR R & T2, IR R, ]
W, RABLY . AL R, B A AT
(—) BESHE RO, R TS 4 B R 2 R

T LT B R PR BRI SR bR 2 —o BT IR I e R PR A 2 BRI A R TT A o o [ R B0 1 b s AN 7 1 B

EE A Bkl (1997.06-) , B, Wik, MEBEEA, K#FAM, PRTRIF, FRFE: KB HP2hE.

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



I, BERRERER, JI5REN, TERLUCI KB mER
ARSI BRI, BT v B (R RO R S 2 1
1/3-1/5, se43ibi] 7 HELB i E P AE .

(Z) &&EE

TR 2 5RO (R 2 A B R B R 2 I (A R
ROR . BB v EE I R B S B IR R S5k, RA
RS DA R S R IALE L, R HAE S TR RS
FRORI 25 G i WSk A ELSAH DU (PVD) s fb 2 ST
L (CVD) S EHI#IRER, 1ERESERZ MF kst
BB A2, TR R E SRRk 2 52 5
M= NN T, BaRaE &1, hAh, WEMRE w4l
FJESEHALT, BN AR RS T, A TR E R E R
o LIGMN IR, HAL R B S SR 25 5 BR AT IA 50~
100MPa, EETEGRENLEIRE, HR THREERE T
BUFAS 75 "

(=) misiEttae

KA KA R DR R R R, Pt E i e
PEREE G, WAL R R 2 P TR iR A R, AP AR
SEAMMEGWSE, XL EA B RREE R B 4.
FERRIAEE T, MR GRS B A, Bl —2
AT HL, T ERAP B ORI AR il RIS, SR B R 1
PERBORFR RIF, AN BRI T v T 3 B0 PR e R S e FF
SR, HRLT S i B AE 500-800°CH R R T, [y RE {4
FHB A TE B FT )2 R, R T e TR D e L O T PR
k)

() it e

15 R IR T4 06 A A R R A B A SR D sl 43, I A
REMNEE, IR I FE M BB ARG, BRI v B RS R AT
HOT B, — T, R A S RES A PP B AR
SR, WA EA; B0, REM AR SR
B—EMPURMEE . B0, &A%, BEGETENRE,
JEIA SR RE A BB S, SRR R T e . FERUR
IR SEEe T, ET AL B v B A I TR, R AR
RSO G, T A IR 1R 2 BOR AL Gk 2 BRI 3 T 1
PR B PRITT RN RS e, R AT e P v R B v R I T LT
TR Tl si 7

—. EMERENREIZ

(—) YESHETR (PVD)

PR E — R E LSRR, GBI TT R B
TR R ok, AR RIIBUR R E RO H LAY
PVD T AR REIRAS . 79855 v F IR I A s vk = )
A, AR SRR 8N iz HR LR A £ R HLF
BE), e AR, @ R T IR R
VIBUERMARSRT 207 M s B R A R 208 L. %
BRI R EIRN T2 28, T,

H L ELEESE, T DA R A R RS AL TR B v .
FEE AR (TIN) BRER, RSB S
, MRS ARAAS B SRERL TINGE, Witk Em
PERE .

(Z) k¥ SHER|M (CVD)

W SARTRVE R S M IR G e i N R A
R, FERERHETIRUE ok B0t . 5 PVDMELL, CVDRE
TESE TR R T B SR 2, HLIREE R RIS 458
JEE . AEEERT TR ER &, RS (LPCVD)
&8 TSR LSS (PECVD) W H#£ . LPCVD i
FEARR N, A SR I Al A, 32 v E I TR
Jite, PECVD NIFI &8 F RS s 2E SN, BRAGRAIRLEE, 7T
TERE B SRR AR B Bl & 2. #ilan, KA CVD 77kl
TftaE (SIC) MEM, DARERER RS <0, 78 s E n)
SENIEEPETR R Be R F e g3 A 7= A (R TR A H R 1T ORI A
SICHE. HIREEEMFMMES . TH R AR hEAE

(=) #liR

PR BB B A A RS, s
T ENF BB AR, AR EIER . AR 7 4E
JOEmEE . IR SRR, Ho, SRRk TG
TR R, ARSI RIS, TE R TR
WA AR . EF PRI RS, KRR, Sk
FERREM R NGB AT, AR O m st R SRR
T, SRR, RS IR R ERR, AIRRSLhiT
KIS, Hh 2 002s & EERR e R R AT . fidn, SRS
BRI EAR (ALOs) WRER, MERRMAmR L2285, W
G BHRIER . MRS, TR, A Y
ALOsVRIE, A3 e v e R T At PR B

=. HEMERESERFENNL

(—) MEEMERERTLL

RO IR R, FEER SRS LN AL 2T
IREFX B A, AR T OL T SERERG 72— E R L B
FERITRm EERE. 28T, HESTAODLR) Hil, s
A [E AJSORE A ST ] (8 5 BRBE I, R IR JR i T . R
ARV A P LG8 77 80012001V, IR BAT A 7 5
PIHIBIA T, MELVE R 5 2 iR X FL A A2 R
AR (TICN) %R, HMEI RSB EMETH, (AT
TH222500-3500HV o FERHLLI T K ) s s RS2 A EERSE Y
JEIRIRIR T, PERIRIAAEY,  FAEAT A R A R I (] P E LR
B, BHRECHE TICNIRE. KINFEES, s sirEs
TRPRASEE . MEFVEFE, 1 TICNRERTUEE AR,
TR T P U m T T e B

(=) EREmXLt

BT 2 A AL S AR R, BB R R A
AR, W AN G IRERIE TR R TIN R E SRR E

Copyright © This Work is Licensed under A Commons Attibution-Non Commercial 4.0 International License. | 059



F2AREA5S | TECHNICAL RESEARCH

WHE, ABBE, Iz RIFHSEE IR, (A S R LA
FAAGRENTEGREZE DI R A RIS o Ak
L0, AR AESERER, LR T UL 6-84 F I,
M TS BRI AT SRR DU AR Rk ot 4%
TN IR X S SCAED I T BRI S P4, SR A s e 2k
A, RAEMIIS, AR TABEEE S, XAUFES AR
NIIWT3, IEER T AL (LR R R B, %I
[TRERGRUEIBAT 18-24 M H Z Ao FEIXME], ¥REFFENITHE
BERTRERTAR, ARKHOBD TR R R IREL, 450 T AP [,
FEAFEF AR NI, AP R R, RN AR T
BEERAR ",

(=) BASIERLL

T VoA B O ) A 90 R AR R 2 B AR D2
A ARG A RTINS, X AR B A AR
R o B . AR, MICEIEE ML E % L, Hok
HaEfes oot BoikEm T AS R, EHFwE
H, MEHIERSH RS T4, AR HEL
ARNGAERSE, FREAREENTT; RN ETRIGH B SR, %
NP T HERRAEE ARG B L, I8 A I AT
ke OWHTRMEG R, @ KRR T A, Bk
WD TR RSO, TONEENE, HTT T IR BT
ROTT SRR, A RGBS T R I T R S B A e, R T
FER 222 AR, TX L8R AR D A IV ok T T D AL A 8 AL
w0 TR, SRE RN, R v B A AR TS
BGRIE .

M. HEEREESER] ERN AR R

(—) BEXNERIGENTEYE

B T LA P e S PR A (N T R ST 5, HLAE K ™
TR IR R s e i e e A A T R A R
[T B PSR BE TR IR, 9k b R IR AT e ) A 2B, B R
IR AR BRI A RO AT o S TR IR U B RSN
OB A EER L, AT EA KR BARGRIETRCE
Fe 4t ¥,

(=) BNEPER TR

ARA, KITRFRT T AR R AR, A E RS

%

LAt

(T SRy ) HOT Tl o TP JE oA = SR A AL S
[N R N A SN )= e P 115 G A e e D87 7 P
oL e FE ) OB LA & A T 22 A RS T M 43 O A o ik
BT R R AR O s R IR R AL R BTA, W K TT R
HLBOR A A8 A HERBATER

(=) ISR ARG

RIS PR O 2 1 o P RS R D AN B QI AT il A
T2 N T EIFHURARTIT AR 2 A Re s, RIS el 5
BEAEEAAP R . RITUCEE , IRERE LU SRR ST
TR TOAIENET . AR B TR R R BT AR, 18
AR IFRE T B, (A LA R

() BB ENmRET &N

FHT, FREAIR AN AR, o TR A A
% o LT PR v R TR AR o v s R T I BB AN BT ) Bl T 1 A2
TR, MHEAT TR " R RKTTR
LIS F R DA B, R T R R A R R ], B R
JE S AR A AR BRI GE F Ar o eSh, BRI T2
FATE AT LA R A 2 AR TV Sl T 14, e
G5, ARSI .

7

h. &g

AT HALI B v R AR K AR R IR R ] R R AT
TAHRARIGT . BT G B R AT, B A
W, S5ETRE ., MR R ST T A B Rk
HTZL, WEAHTUR . A RN BER S 77 1 s
IR RO HT M IR R . SEGREML, BImERE
FEMEEEERE . 8 7 A Al AR R S5 0y TR o BRI
AR R R EA i K s f T AEE 1SR B ™
HLAEEREL . HESh IR TH&E BRI LU R B 416 0 &
RAFHTS . Bllk, B R B — Rl M m i i soR,
TR S L) H R DU B g B B R e s, A
BAESLERA GRS, O KT AT A e R e R R
AT

[ WA 0l | s | & ASBIATHL — T R O B AR SE bR D). A6 THERE L 2010,29(10):1913-1916.
(21251 FO RSB AR RO R S G RS RS LR FIESES ). TR L 2024, (17):86-89.
[31 7t . KUK Sl i e 24 45 S RERERIF S (D). 3R Tl k2 ,2024.D01:10.27791/d.cnki.ghegy.2024.000554.

(SO, 251, Mz, 45 JR0PET D

SHORTGEILIR N R a5 1)) v 52 , 2023, 48(04): 171-182.

[5] 2588 . FIRTEA L SRS CIARE Fe SEMTERSEMISE D). thER LA ,2022.D01:10.27623/d.cnki.gzk yu.2022.001048.

(6] 2R AL e 75 1 P IRt B vk 2 (D). ZRAbAER S |, 2021.D01: 10.26995/d.cnki.gdasc.2021.000142.

(TR, B IR | & RPN ETI R 2 A NSNS IR (7). HJEAL |, 2020,50(09): 232-238.

[BIZAEE AR IR SCAT . — T LTS SRRSO RTRR BE V2 (D) APBHRE | 2020,53(07): 110-113+120.DO1: 10.16577/j.cnki.42-1215/th.2020.07.019.

[9] 2266 H13 4RO i

B E AT NI FIATSE (D). IT950k2% ,2020.D01:10.27170/d.cnki.gjsuu.2020.001784.

(10147523 . SZ AT A2 e A MERERFS T M ALOLAE, (D). LA A | 2020.D01: 10.26944/d.cnki.gbfju.2020.001742.

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



B 2w R BH R 63 - AR 73
IS
FEFRRZERATILEIRITIARTARAT), BkFG Fi%e 710000
DOI:10.61369/EPTSM.2025010018

ANHZE B EEIFEMTENBRRPARE AR EEAR, AR, 2R ANBRESR, NEREHE, eI

BRARSSIRE, BB AR ARG, REIIMER, HEHRANSTMENEBFLE. SRR S
NEXHENE, HAEEAS A REMBIEIEHEM EIEERAPRENALBEARNRETRRAN, BERRABNAHELE,
MAERMARRESERUNERFMENE, EHZREAERBNEURIRIERE,

EBIUBEARAR; RARE; BIGEN,; FERRXKE
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Abstract :

The purpose of this study is to provide a detailed analysis of tower molten salt solar thermal power

generation technology. During the research phase, the policy background of the technology was

analyzed, and demonstration projects were introduced. Subsequently, the principles of technology

implementation, the structure of tower molten salt solar thermal power plants, and key implementation

techniques were examined. Additionally, risks such as frozen salt in pipelines and molten salt leakage

during the technology operation phase were identified, along with corresponding countermeasures. It is

hoped that the results of this paper will not only promote a deeper understanding of molten salt solar

thermal power generation technology in society but also facilitate the sustainable development of the

technology itself. Ultimately, this will contribute to the development of the national clean energy industry

at a macro level and enable this technology to fully leverage its advantages in the power industry.
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frozen salt risk

tower molten salt solar thermal technology; technical principles; power plant structure;
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Research on Key Technologies and Applications of Integrated Control
Platform for Relay Protection Involving Network Setting

Shan Zhiwei

Inner Mongolia Electric Power (Group) Co., LTD. Power Dispatching And Control Branch, Hohhot,
Inner Mongolia 010040

Abstract : Inthe context of high—-quality development in China's power industry, the relay protection setting work
at power plants can no longer meet the requirements for isolated operation between plants and grids.
To reduce the number of incorrect actions by protection devices in grid—connected power plants
and prevent misadjustment at the interface causing protection failures or malfunctions, which could
expand the scope of power outages, it is essential to establish a comprehensive grid-related control
platform. This paper takes an integrated grid-related setting control platform of a certain dispatching
center as an example to illustrate the overall approach and basic model of the control platform, its
specific components, key technologies, and proposes technical application optimization forms in
light of technological advancements. This provides a solid guarantee for improving the level of relay
protection at power plants and ensuring the safe and stable operation of the power grid.

Keywords : relay protection; grid-related setting; integrated management and control platform; key
technology
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Optimization of Electrical Maintenance Strategy for Coal-Fired Power Plant

Based on the Whole Life Cycle of Equipment
Peng Chong
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Abstract :

This paper focuses on the full lifecycle management of electrical equipment in coal-fired power plants,

analyzing the limitations of traditional maintenance models and proposing an optimized electrical

maintenance strategy based on the full lifecycle (LCC). First, it elucidates the core concepts of full

lifecycle management, including planning, procurement, operation, maintenance, and decommissioning

phases. Subsequently, it constructs an optimization model for electrical maintenance strategies from

technical, economic, and environmental perspectives, with a focus on key technologies such as

condition monitoring, risk assessment methods, and optimal allocation of maintenance resources.

Finally, it proposes an implementation path for maintenance strategies based on LCC, aiming to reduce

the full lifecycle cost of equipment, enhance reliability and safety, and provide theoretical support for

the sustainable development of coal-fired power plants.

Keywords :

coal-fired power plant; whole life cycle management; maintenance strategy optimization
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Construction of a Reserve Potential Evaluation and Prediction Model for New
Energy Power Projects Based on Big Data Analysis
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Abstract : In recent years, the new energy power industry has developed rapidly. This paper delves into the
application of big data analysis in the field of new energy power. On one hand, it elaborates on the
construction of a reserve potential evaluation model for new energy power projects, covering the
scientific, systematic, operable, and dynamic principles of evaluation index selection, as well as key
points and overlooked issues in model selection and construction. On the other hand, it explores
the prediction model, including model selection, construction training, evaluation optimization, and
other aspects. The aim is to provide strong support for optimizing resource allocation and reducing
investment risks in new energy power projects through big data analysis technology, thereby
promoting the sustainable development of the energy industry.

Keywords : new energy power projects; reserve potential evaluation; prediction model; big data
analysis; evaluation indicators

5=

FEABRAEITESAANE AL . IR AR 50T, WaBili iy Ik g AR A WA AL . Xk, SRBIEBGIR . B9
JRAESEHTRBIES AR I SR, BENUA SRS, ONHEEhRBIRAE AT A0 . SRTTT, BTREIR DI B BBk RHIHG AfE
PEFERZ A, BT E AR S IR TN, N T ARSI, PRI XG  PRECREITAT SN R . B
SERI SR, KBRS ATEOR ISR R R RRAL SR Z R8T, DB RBIEFE I B A v i S TR O T8 RS AT 95

—. AEIES7ERTREIRFR NSusaY M FATLIA BTN T HH s
FIRT, KEORATRERAR IR0 9l, TG THS
HEFAERRS, 20244F 1p4E, SESMSHMREE . ERIEIR BB E, W R SR HE HLALE
46575 TS, [FIHEC8.1%. SULRE, DU, SRR (P80, JZpLas2As] ST RO, AR RN it
FAOFAENT IR, 20244 Lapsp, SEMM, JeREmR  WRDRA, JeRE ISR, 50 B el e e g
RAVEE 156 T IZTF RN, A< 22%. HEHNED LR I, R A RGMRE AT, i, —2HX R T

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



ERFEHIR. TREELIR OCEREHIR, B )
SRPEATHHITI, TS L 2R T

FER A RAS N S U2 Wi, KRR T AR R
Mo EIERHRENUR RIS RISEIIBF TR . IRBhE R . TR
AT RAERIG T, RS R N S DR A T A P, SEBLTIs 1k
e, BRI R A, AN, FERITimE G,
KREAEHTT LI T R RGN SRS T e,
B i G A B SN SR, F e A G

B RER AT BRI R D U S — i ke, (AAEI
Bl T PP A8 7 T A R A X A o B P T 3R 2 A8
FEGEI IS IR 4 IR AR T, XMERITE 5 a2 B2RH05Y
M, SECPHERARERER T REA L Y . B
JIT A At e VT PR AR R A

(—) iFfsEtrEER N

LRk E

PRSP AR IR L T sE I L T H AR el 5
WNTERHE, HERIGFREENS TS M I B (65 ¥ 0 O AR
FHLe IR N BFR A S I I, TR R R e, B
PRI ST RE

2. B G

HIREIE A I H A a5 I 2 B 2 PR LRG0, Ras T
AR AR PR BURMEESEZ MR, Fit, f7
PRIRZ N BAZ G, SEREI AP RN,
S R R AE IS . AEPR B A EREE . MHEANFE, TP
—MEPLHIEER,

3. ATER R I

BER T TR AR RO TR A s . LS 47, —J7 T,
TR e . TR, RERSEE A S sE .
M SR 2 75— 7T, RRRRT R T EA N TR
Ze, BEAECHLITMERIERRT T, REFAMTHELR, #siT
AR

4. A

HREIR AT AL TR A JR 2, SRR R, TiTA R
Bi. BUREDRMICRSAE L, Hit, SRR RAZSE, 48
5 i ST A RIS . BT

( =) iFGEREIR 51052

FERTREIR DI A ARSI R B, IR i S i
PR A, AT NG A AR R DU B B U L T H B S 2
AR, DMERITTA R 2 T AR AR, BT R EIRME,
fEid FA D SR — YR UL T AT LSRN o HA AR
RIS, FrReIE ) UK 2P R ZEPARHE. BR
i AR, SRR A AR BT AR AT A
4, BWHEAR . WA, WIS BUGEMSEZ TR, AR
SRR A0 SRR L 2E e B G DLl
AL SRANR HE A2 40 X SO AR, T B N PP 4 R AR I S T
P, R, Wl SRR A S RS IR 05, Feiz i ey
SR

HAEIR LA I H P SRR AR i e R, stk
RRIREDUHE,  THh 28 W AR RS\ T 85 A0 AR
JEUR, AT A A R A A Sl R AR RO
SIS, © BT O R R 2R AR R O LR 4
AR A I B AR, 2R R 45 SR AT (R I AT ISR
FESARAC . SCRE RS BOR TR . A Aia s P
TER ARG 2R 2R, AT B Aok R, I E A
RFN PR ST LA A

P AAAURT, BE B oy S BrRBIR Fe I H I
ZUWHE, WA HE . BULEE, BIERUEE SRR E, St
AR, (RIEEER—8", W, EEEE PR
&, B RASORTATY . ST Eas RN, BN ARG
Wi AR E R R o, A A SRS R RO AR,
PAR 7 Jmoxd 2 gl AN 25 R e il sh (R I &5, ARy BERE
PR

FEVEAG e S I AR T, AP e —SE i A A )
Ho, AT RRENE R, 7R ROML RS S AR 24 ST A ]
SRR, MEIEDULI RS AR N AR, TERTRRIR IR
FFflrh, PE T T PP REANE AR, T NMELME T

AR Y, HZ, HURRER SR, REIRIAET, iy
RZIiRa SHURER, fERE. B, FmENLRES, 24
BRMU M2 20, PR Bt AR . K=, B

FEAEFISI AT RAE, Eragii o ik R, BOK. SR,
TIARGIRWAAL, PPN EE— AL, TR SEBRIE L
IHREEOUIL, TRERPFAL S5 SR e S .

—. #aeRBNHmBEEEHTRUEEEE

(—) TR i

FREETMAR I A 5] )9 73 A A R T g s et a7 A e [R] 9
2R, WHTEAMNTRE ., PnEZEEI s, |
HOSARZME R AW R /I 2555 IR PR, 4 ARIMA,
AR TR, AR BT R F T B A S AN 2R 1
MERFEE R o AT, WLARSE ST AT R B0 Y S SR 3 B
e, BN SA I 2 DRI T 23], BB AT AL
AL AR RAR R R, BRI A K SR LR /N
FEARB RN P IO 5, AT SE A% B8 AR H 0 W B e 2 2
], SCBEZ R . WEFI BB LSTM, FH
RO TEALE], BB A R I I A 21 B IR &
TERTRBIR R A 28 00 S4B )42 (BRI I, RIS
HORRFEE RN AR Y 546, i BEESRIERIE 2R,
PR IE B A USRI RHAE (PR FE S SR, LS8 AT 50
AR, BT RE BRI ZRAT AR

(=) =Bt 5ill%k

BB IRIE, FESLPRRlErh, HEAS AR
SERUHT REI L T B A A v D ARG IO, (50 RE DS UE I O
CHANRRIRERR A, U, KABIRELAE ) | MBS AR (0

Copyright © This Work is Licensed under A Commons Attibution-Non Commercial 4.0 International License. | 071



FiARMFE | TECHNICAL RESEARCH

TGS . LR | AR ) | A GUORE
CHEKEA D%, GDP, A TR ) | HOREIAL
B CELEFBEIEANE B . BB . i INSE ) | &
HHAR BRI (HnR iR EReE AN AS ) . BT
SRR VT, WA G — . B bR S
BSRED, LI TALEL, Rk, s ErTe
FERTRAE A, AN AR, AT SRR SR
A, R EIYHE MRS &k — G — R s R A R
WorEE, HA—, ARESS, LREAS SR — R A T
Hot.

TEFTAEIR AT A A T R, BRI O
Ak, TR B R B M RS B, SRTSEBRR A R, K
L IR S S S S BRI R A A 10, UK
B, FERGEMELT, (SR R A SR (R S
SRR, (RIS v, TR RS R s
P2, SCBRIELRUE v, FTFER S v, = v, +8,+a,, Hof1 6, B Rafi(mz,
&, JIRMIEZS AT Mo.02) (I FEHUSER XRS5 2 BRI K
IR A, KR ISR R R B, =05pv'C, (H;
H1p 2SS, AN, CRIIRRN) . LRGEEEN
BRI, RIS S S 2 F e R, (R
5 25 Varlar, )= spav; Fo? A AMSRIE LAMER 2 5] TR A M S5
BRI R ARSI, BTSN 2 LS S TS i o

TR 1] 2552 S T TS TR T 35 44 e B S o B i G S
W, HBOOTE T T8I0 R (25T, (A 8
4157 B U P IO AV D 1 PR P E B, A
YIRS MLS 2 S B T REAL (SVM) | B
BLERMK (RE) &5 DUl 6, HBob RSk — 4
ST S S KA RE AR 1B IR B % TF 2 M T 4008, RN 2R
gz 4 9 oo Moo n )b, ot x e RY 4 5F
77 Wi eb=0, ISR MO AG R g 25K S R
yi W, +b)2 i =12,n , {EROGE RS wll b, X TAEZ
PERHE, MBI EREK (), SR B B 23 I HE TAC B
TEYIZR R AR, R 2 AT R S 5O T L, DA s

yet-Ll},

2L

RUPZAEE ST, WGP SE S R R Al Stk . [EIRS, I4REL
IR TSR, ANSGESINREFELIRE, R
HARAEN S B R g R ET “%2)” , SRS R
15, OB R MR Iz L EE 7T

(=) BN E S

IR R R L B T 25 6 2 SR TION (£ 55 A4S AR T 5Kk, %
THBEIR AT B G &y T, BRT R I MSE. MAE, R?
HEbR, RN IETIMIRZER AN, A TikRZE (RMSE)
RES BRTTONME S EL B S 0 B AR S, TSP 480 B 43 L iR 2
(MAPE ) WS E A0 R OMRZE IR RN, & TR RIS
R, (ETES R, Bz RE AR O R AT, 1
UGBTI Zr 5 LBl R AT, ABAESERRR I b s K e
W MU LA IR, WOR A EMEAR, an L1FT L2 iE L
TSR SRR, PREEE 245 Dropout 77 AEY |
R PENLE T Gt , IR SR, Ak, A
MR TT NI . ARG S5 0T 0176 T 5 i i
TEEAR I AR e, IERE . AL, TRESE, IRl g A
R AR RSB TN 25 R T AL G, Fe o RAR S IR
HeFh, BTN E, (BRI R, 225 B 7 12
SR AT R R RO, 05T Fe R S S R 2 2 A
J&, HOP R R IEDERAR, R T e R T 45 58

=. &RiF

KEAE ST H BRIR FE T i 2 v 7 il S TR T8
WU 577 WA RA G IR S BN, BRAY SRS E
WAETTE S, AEREIR AR R SRR . SRR A
A SR, FER A SN AR, IR el 22
G, BORATRREE ., SIAEEMEH S, Ak, HERSIL
FREL, ISEECR T B 22 R, SN FE AN R A S
AR SR, DATE G sthid b BT RS FE 0 AT pod e R I A 5K, 3
B RIREERES AT . (R T.

TIXUHE B A T st MR E R T RSN 1) 6515 5T , 2024, (18):40-42.

[
[
[
[
[BI SR . HeTF 4 A AT 2 AT
[

tynxb.2023-0177.

]
M IR EORFEHTREI LS R BT PR A () IARIR% L2024, (12):31-33.
SIER , #RH ST A A BRI BOR BT MZE S PENTT LTSS 1] SRR 2 58,2024, 49(07): 184-188.
1
1

A WRmsd | AETS QR § BRI SEEL AR AR FL D R G LGRS (1) R GEFAEhL L2024, 48(23):65-75.
Vi RGP REAFFSE (D). AL k4 (Abat),2023.D01: 10.27140/d.cnki.ghbbu.2023.000160.
6] DA AR, SEEW &5 BT 0 2 51 A e LU A9 o) P A B R R T 3R G0 20 I TR RUBE Bl A8 T S LA 2 (0], K PB4, 2024,45(06): 150-160.DOI: 10.19912/5.0254-0096.

[7TIBRIEY- |, BRER 15 25 8T A AR LA A KUK K 2 BRI ) R G AR L S ()] i85 5T L, 2024,33(02): 71-77.
[BIHGHCY- |, Yiasth | 3K KT AT IN R A SRR BRI L 7R IS R (7). FIEEER S 2024 ,43(01):49-51+66.D01: 10.20033/1.1003-7241.(2024)01-0049-04.

(91 5, SN , T B UHT RE I g 2 0 B 2 FL T R e A R T IR A B W S 2

0301.2023146.

I [J0. A0SR 3 K A R (11 2R RS2 R ), 2023, 59(06) :878-886.D01:10.12202/1.04 76—

(101 9N . THI [T BB FE ) SO QIR AR AT S 1 ) R GEFF K (D] AL BB | 2024.DO01:10.26969/d.cnki.gbydu.2024.002760.

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



N » )Y » » »
KT e LS SR RIS
KL, EEN, HAS®
1 HUNMZIERI R BBIRAE), 3L Hui 310051
2. ESEARERARAT, L #M 313000
3N TFHXRIDBIRAT], #nT M 311234
DOI:10.61369/EPTSM.2025010023
i E ! AXEREZITRSERCZBAINIBEARSNABZRAAR, ESAFTET "B Ew 265 #
177 RENECIERRE, HESEABEXUESHTBEMNSIIREG], RINTITRER. Tk, XRERE. &
HUURYEERRERODEAATHEGRSIMA N, ARERE, SRCRZFDIRAEBESRANTLRANISE
EFMSTHE, SSUMTERRISHATHEEENEHEES, BESIAB A, BGIRR. AXRREESETF
B, AMALT ALITFH, BATREARE.
X 8 3 EIZITR; SEeeRE; aniEd; BEER

Research on Key Technologies and Applications of Intelligent Installation and
Debugging of Performing Arts Lighting Equipment
Zhang Jibang', Lei Xiwen?, Rong Jieging®
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Abstract : This paper studies the key technologies and application paths of intelligent installation and debugging
of performing arts lighting equipment, focusing on the analysis of the principle of automated debugging
based on the perception — transmission — control — execution architecture, and combining the actual
case of a large—scale cultural complex project, discusses the specific implementation methods of core
technical links such as lamp positioning, functional testing, beam focusing, parameter optimization
and data feedback. The study shows that intelligent installation and debugging technology can
significantly improve the deployment accuracy and operation efficiency of the lighting system, and
realize automated control of the entire process from lamp installation to parameter adjustment. By
introducing laser scanning, image recognition, closed-loop feedback algorithm and other means,
manual intervention is effectively reduced and the debugging quality is improved.

Keywords : performing arts lighting; intelligent installation; automatic debugging; precise positioning
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The Structure Design of High-Rate Discharge Performance Sodium-Ion
Batteries Anode Based on The Self-Assembly of Co,S; Nanosheets

Guo Decai', Sun Qiang *
1. SINOPEC Dalian Research Institute of Petroleum and Petrochemicals Co., Ltd. Liaoning, Dalian 116045
2. Northeastern University, Shenyang, Liaoning 110819

Abstract : CogS;is regarded as a promising electrode material for advanced sodium storage because of its
remarkable electrical conductivity, polar property and low cost. In this study, Co,Sg microsphere
constructed by nanosheet was synthesized via a low—temperature solution-based sulfidation process.
When using as electrode materials for sodium ion battery (SIB), the obtained CosSg nanosheets assembled
microsphere exhibits excellent electro—properties and distinct high-rate cycling performance, giving a
discharge capacity of 435 mA h g™' at a current density of 20 A g™' after 600 cycles.

Keywords : sodium-ion battery; Co,Sg; nanosheet; microsphere
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Figure 1. SEM images of the three Co,Sg nanosheets assembled microsphere samples: (a, b)

C0,S,~CS(NH,),, (c, d) C0,S,~Na,$ and (e, ) Co,S,~CH,CSNH,.
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Figure 2. Galvanostatic discharge-charge voltage profiles in the first three cycles at a cur—
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Optimization of Speed Identification Method in Vector Control of Permanent
Magnet Synchronous Motor

Zhang Jingzhao
Wuhan Institute of Marine Electric Propulsion Equipment, Wuhan, Hubei 430064

Abstract : In the vector control system of permanent magnet synchronous motors, the accuracy of rotational
speed identification plays a decisive role in the system performance. The traditional speed identification
methods expose many flaws when facing complex working conditions. This paper focuses on the
vector control of permanent magnet synchronous motors, deeply analyzes the deficiencies of the
existing speed identification methods, and innovatively proposes a series of optimization strategies,
providing strong support for improving the performance of permanent magnet synchronous motors in
various application scenarios.

Keywords : permanent magnet synchronous motor; vector control; speed identification; optimization
strategy
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