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Uncertainty Evaluation of Measuring Results of Chromium
Content in Coal

Jinlan An

Shaanxi Energy Quality Supervision and Inspection Institute, Xi’an, Shaanxi, 710065, China

Abstract

This study establishes a measurement model for determining chromium content in coal using flame atomic absorption
spectrophotometry (FAS). The uncertainty sources in FAS measurements are analyzed from five aspects: measurement repeatability,
sample weighing, standard curve, standard solution, and volumetric volume. The evaluated chromium content in coal samples,
determined by the method described in this paper, is Crad= (62+6) pg/g with a k value of 2 (where k represents the 95% confidence
interval). Among the components of measurement uncertainty, repeatability and standard curve have the most significant impacts. In
daily testing, strict control of repeatability conditions and the use of precision instruments for standard curve preparation are essential.
Additionally, improving laboratory operational environments and continuously enhancing the professional competence of laboratory
personnel are crucial to enhance measurement precision and accuracy.

Keywords
coal; chromium content; measurement result; measurement uncertainty; uncertainty component; evaluation
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In-depth research on energy-saving technology of time-
sharing and temperature-dividing control for heating systems
in universities

Decai Zhang
Lanzhou Yuanda Zhicheng Technology Co., Ltd., Lanzhou, Gansu, 730030, China

Abstract

In response to the issues of high heating energy consumption and mismatch between supply and demand in universities located
in the severe cold climate of the northwest region during winter, this paper takes universities in the Lanzhou area as the research
object and proposes an intelligent heating control system based on Internet of Things (IoT) technology, featuring time-based
temperature differentiation. By constructing a three-level linkage regulation model of “meteorological compensation - time-based
zoning - terminal feedback”, combined with the distributed temperature control terminal and cloud platform management system
developed by Lanzhou Yuanda Zhicheng Technology Co., Ltd., dynamic optimization of the heating system operation is achieved.
Practical application shows that this system can reduce heating energy consumption in universities by 22%-28%, increase the room
temperature qualification rate to over 95%, and shorten the investment recovery period to 4 years, providing a replicable technical
solution for the green heating renovation of universities in the northwest region.

Keywords
university heating; time-based temperature control; energy-saving renovation; Internet of Things technology
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Study on Deep Dehydration Performance of Low-Water
Content Crude Oil

Xianghong Zhang Yanqing Wu Ankang Chang Kaiquan Yin Weiwei Chen
Deshi Energy Technology Group Co., Ltd., Dongying, Shandong, 257000, China

Abstract

Currently, some crude oils exhibit rapid initial dehydration but insufficient subsequent dehydration, resulting in inadequate deep
dehydration performance and the presence of small amounts of emulsified water, which fails to meet the requirement of < 0.5%
water content for external transportation. This study synthesized four types of demulsifier products using phenol-amine-aldehyde
resin, phenol-formaldehyde resin, propylene glycol, and tetracthylene pentamine as starting agents. Performance evaluations were
conducted on two combined station crudes (with emulsified water contents of 6% and 3%, respectively). The results indicate that the
phenol-amine resin-based demulsifier DP-150 and the polyamine-based demulsifier DP-213 demonstrate high dehydration rates, rapid
dehydration speed, clear water quality, and well-defined interfaces. Both product types feature multi-branch structures, providing
direction for the subsequent rapid development of demulsifiers suitable for low-water-content crude oils.

Keywords
phenolamine aldehyde; phenol alcohol; polyamine; low moisture content; demulsification
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Analysis of Measurement Accuracy and Stability of Industrial
Instrument under Complex Working Conditions

Zhihao Wang
Henan Shenma Nylon Chemical Co., Ltd., Pingdingshan, Henan, 467000, China

Abstract

With the continuous development of industrial production,the application of industrial instruments and meters in various complex
working conditions is becoming increasingly widespread.The measurement accuracy and stability of these instruments are crucial
for controlling and optimizing the production process.This paper starts with the working principles and classification of industrial
instruments,analyzing the impact of complex working conditions on the measurement accuracy and stability of instruments and
meters.It explores the interference of environmental factors,fluctuations in working conditions,and other factors on the instrument’s
response characteristics.By combining methods for evaluating accuracy and stability,effective strategies for measuring error
analysis and correction are proposed.Additionally,this paper provides a detailed discussion of the optimization design and technical
improvements of instruments in complex working conditions,focusing on methods to improve measurement accuracy and stability,as
well as calibration and maintenance strategies.Through theoretical analysis and practical case studies,this paper offers effective
guidance and recommendations for the application of industrial instruments,aiming to promote technological progress and application
development in the field of industrial automation.

Keywords
Industrial instruments and meters;Measurement accuracy;Stability;Complex working conditions;Optimization design
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Design and Performance Optimization of Composite Layer
Based on Lightning Protection Film

Yingfei Huo Liangdian Liu Qian Nan Lulu Zhang Dongpei He
Yangzhou Pinghang Aviation Power Technology Co., Ltd., Yangzhou, Jiangsu, 225200, China

Abstract

To address the vulnerability of composite materials to lightning strikes in aerospace applications, this study investigates the structural
design and performance optimization of lightning protection composite layers. By strategically selecting high-performance matrices
and conductive materials, a multi-layer composite structure was developed, achieving coordinated enhancement of both shielding
efficacy and mechanical properties. The results demonstrate that the optimized lightning protection composite layer not only
significantly improves the material’s lightning resistance but also enhances its overall strength and durability. This research provides
robust technical support and theoretical foundations for safety protection of critical components in advanced equipment and the
expansion of composite material applications.

Keywords
lightning protection film; composite material; structural design; performance optimization; lightning resistance capability
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Optimization of Conductive Performance and Structural
Design of Lightning Protection Composite Film

Liangdian Liu Qian Nan Dongpei He Yingfei Huo Lulu Zhang
Yangzhou Pinghang Aviation Power Technology Co., Ltd., Yangzhou, Jiangsu, 225200, China

Abstract

With the increasing demand for lightweight and performance improvement of aircraft materials, lightning protection safety has
become an important issue in structural design. This article focuses on the application of composite films in aircraft lightning protection,
starting from the optimization of material conductivity, and comprehensively analyzing the influence of structural parameters on the
conductivity path and film performance. By designing the thickness, interface structure, and material arrangement of the film layer
reasonably, the composite film has significantly improved its current dispersion and shielding ability while ensuring mechanical
strength. The optimization results show that structural design plays a key role in improving the overall lightning protection function
of composite films, providing theoretical basis and technical support for the innovation and application of aviation and aircraft safety
protection materials.

Keywords
lightning protection composite film; Optimization of conductivity performance; Aviation aircraft; Current dispersion capability
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Progress on Large-area Perovsktie Solar Cells: Toward
Photovaltaic Application

Tiebin Yang
Shenzhen Skyworth PV Technology Co., Ltd., Shenzhen, Guangdong, 518107, China

Abstract

Perovskite solar cells (PSCs) have shown huge potential for next generation photovaltaic due to tis high power conversion efficiency
(PCE) and low costs. However, the PCE of PSCs decrease dramatically from lab-scale small area devices (1cm?) to large-area
modules ( > 800cm’) because of the diffirent fabrication method between spin-caoting and slot-die or blade coating. In this review,
we summarized the key technologies in large-area PSCs fabrication, including scalable perovskite film deposition method, nucleation
engineering, and interfacial passivation strategies. Finally, outlooks and challenges on large-area perovskite module for photovaltaic
application were discussed.

Keywords

perovskite; solar cells; large-area;review;film engineering
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Research on Quality Control Measures in the Process of
Reducer Manufacturing

Jidong Lu
Jiangsu Taiyu Reducer Co., Ltd., Taixing, Jiangsu, 225402, China

Abstract

As a critical component in mechanical transmission systems, the manufacturing quality of gearboxes directly impacts equipment
safety and operational stability. To enhance overall gearbox performance, this study explores quality control measures during
production. First, it outlines key manufacturing stages and analyzes potential quality issues at each phase. Second, it systematically
addresses common quality control challenges in raw material procurement, processing techniques, and assembly testing, proposing
corresponding optimization strategies. The research demonstrates that enhanced process monitoring, improved inspection methods,
and standardized operational procedures significantly improve gearbox yield and reliability. This study holds practical significance
for guiding gearbox manufacturers in elevating quality management standards.

Keywords
reducer; quality control; manufacturing process
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Research on Anti-Interference Design and Performance
Verification of Electrical Secondary Relay Protection Devices

Fantao Wu
Yunfeng Power Plant, State Grid Lvyuan Hydropower Company, Ji’an, Jilin, 134200, China

Abstract

Electrical secondary relay protection devices serve as critical components for the safe operation of power systems, where their anti-
interference performance directly impacts the accuracy of protection actions and system stability. With the increasing intelligence
of power grids, challenges such as electromagnetic interference, power fluctuations, and communication noise have become more
prominent. Based on analysis of interference sources and transmission mechanisms, this paper proposes a comprehensive protection
system integrating hardware electromagnetic compatibility design, optimized signal isolation and filtering, and collaborative software
fault tolerance with anti-interference algorithms. Simulation and field tests demonstrate that combining shielding and grounding
optimization with digital filtering technology can significantly reduce interference amplitude and enhance system immunity. Adaptive
algorithms and data redundancy mechanisms further improve device robustness. This research provides crucial technical support for
improving the reliability of relay protection devices and ensuring the safe operation of smart grids.

Keywords
electrical secondary system; relay protection; anti-interference design
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Research on the Failure Mechanism of Electronic Components
Based on Destructive Physical Analysis

Peng Zhang Huan Yang
Shaanxi Hengtai Electronic Technology Co., Ltd., Xi’an, Shaanxi, 710021, China

Abstract

As the core foundation of equipment systems, the reliability of electronic components directly determines the overall performance
and mission success or failure. This article uses destructive physical analysis (DPA) as the main research method to systematically
explore the failure mechanism of electronic components. Through structural dissection, material characterization, and microscopic
analysis of typical components, the results show that DPA can reveal the physical essence of material defects at the microscopic scale,
accurately locate key failure links, and further identify the interaction path of coupled stress and the physical mechanism of failure.
These analysis results can provide scientific basis for the selection of packaging materials, process optimization, and reliability
enhancement design. On this basis, this article proposes an optimization strategy for failure traceability methods based on DPA,
including standardization of detection processes, refinement of characterization methods, and systematization of data traceability, in
order to improve the accuracy and engineering application value of component reliability assessment.

Keywords
destructive physical analysis; Electronic components; failure mechanism
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Analysis of energy saving effect of the turbine flow passage
reconstruction

Yu Wang

State Power Investment Corporation Fushun Liaodian Operation Management Co., Ltd., Fushun, Liaoning, 113007, China

Abstract

To address energy cost pressures and meet energy conservation requirements, implementing energy-saving retrofits on turbine flow
passages has become crucial for enhancing the efficiency of aging units. This paper investigates the technical approaches and practical
outcomes of energy-saving retrofits for traditional steam turbines, which suffer from energy loss due to performance degradation in
flow passages. The analysis identifies key energy consumption factors such as blade wear and clearance leakage, while detailing the
energy-saving mechanisms achieved through core technologies including optimized blade profiles and grid structures, upgraded sealing
systems, and improved steam intake/exhaust mechanisms. Field applications demonstrate that these retrofits effectively enhance energy
conversion efficiency, improve load adaptability, achieve significant reductions in specific energy consumption, and enhance operational
stability, providing an effective pathway for enterprises to reduce energy consumption and facilitate technological transformation.

Keywords
steam turbine; flow path; energy-saving retrofit; energy loss; operational efficiency
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Optimization of Standardized Workflow for Internal
Wiring Installation in Power System Automation Context

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

Abstract

With the advancement of power system automation, the standardization, refinement, and intelligentization of low-voltage internal
wiring installation have become critical factors influencing project quality and operational safety. Traditional internal wiring
installation faces challenges such as inconsistent management standards, arbitrary operations, and low digitalization levels in process
coordination, quality inspection, and safety control, which fail to meet the high reliability and traceability requirements of automated
systems. Based on the power system automation framework, this paper proposes an optimized workflow system integrating
“standardized operations + digital monitoring + intelligent evaluation.” Through process reengineering, templating, and data-driven
management, the study achieves a transition from experience-based to standard-driven practices. The research demonstrates that
the optimized standardized workflow reduces construction error rates by 28%, shortens project timelines by 15%, and significantly
enhances the safety and consistency of electrical installations. This provides an effective pathway and technical support for digital
and intelligent management of power engineering construction quality.

Keywords

power system automation; internal wiring installation; standardized operation
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Research on Parameter Adaptability and Optimization
Control of Variable-Speed Regulators for Mixed-Flow Hydro-
Turbine Generators under Variable Operating Conditions

Haizhi Wang

Yunfeng Power Plant, Jilin Province, 134200, State Grid Northeast Branch Lvyuan Hydropower Company, Ji’an, Jilin,
134200, China

Abstract

As critical equipment in medium-low head hydropower stations, mixed-flow hydro-turbine generators directly impact hydropower
utilization efficiency and grid frequency regulation performance through operational stability. Under variable operating conditions,
complex variations in head and flow rate challenge traditional fixed-parameter regulators to balance dynamic response and steady-
state accuracy, often leading to unit oscillations and efficiency losses. Based on the nonlinear dynamic characteristics of mixed-
flow units, this study establishes a mathematical model of the unit-regulator system, analyzes parameter variations’ effects on
system stability, and introduces adaptive control and intelligent optimization algorithms to achieve real-time parameter tuning and
dynamic compensation. The research demonstrates that multi-parameter collaborative optimization effectively reduces response time,
minimizes overshoot, suppresses oscillations, and significantly enhances system robustness and regulation precision. These findings
provide theoretical foundations and technical pathways for intelligent, digitalized, and efficient operation of mixed-flow hydro-turbine
speed regulation systems.

Keywords
mixed-flow hydro-generator; variable operating conditions; gove
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Optimization Research on Single-Phase Ground Fault
Detection Method for Auxiliary System of Electric Locomotives

Xue Bai Xuande Liu Qi Yuan

CRRC Datong Electric Locomotive Co., Ltd., Rail Transit Locomotive System Intergration of Shanxi Key Laboratory,
Datong, Shanxi, 037038, China

Abstract

For the problem that the existing detection methods for the auxiliary system of AC drive electric locomotives are unable to accurately
identify the faulty branch when a single-phase grounding fault occurs, resulting in a long troubleshooting time, this paper proposes
an improved grounding fault detection and location method. This method adds a high-resistance and low-resistance switching circuit
at the neutral point of the auxiliary converter output side, and installs zero-sequence current transformers in each load branch. By
analyzing the zero-sequence current distribution characteristics during single-phase grounding, and using the zero-sequence current
characteristics provided by the low-resistance circuit, the faulty branch can be quickly and accurately located. The electrical principle
of this detection system is elaborated in the paper, and the selection principles of key resistors and current transformers are given.
The analysis shows that this method can effectively solve the problem of low efficiency of traditional manual troubleshooting,
significantly shorten the handling time of locomotive mainline faults, reduce the risk of train operation safety, and provide technical
reference for the intelligent operation and maintenance of the locomotive auxiliary system..

Keywords

auxiliary system; single-phase grounding; zero sequence current; parameter selection
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Research on the key points and application of pipeline
construction technology in municipal engineering construction

Haiyan Gan
Jiangxi Zhengtong Engineering Co., Ltd., Nanchang, Jiangxi, 330200, China

Abstract

Municipal pipelines encompass critical systems such as water supply and drainage, gas, electricity, telecommunications, and
heating, which are vital to urban operational efficiency and residents’ quality of life. Pipeline construction is characterized by
strong concealment, extensive coverage, and frequent cross-operations, thus demanding higher standards. In practical project
implementation, construction personnel must thoroughly master key technical aspects of pipeline construction and adopt appropriate
control measures to significantly enhance construction quality, ensuring both service life and operational safety. This study delves
into the technical essentials of municipal pipeline construction and proposes several effective quality control measures for reference
by relevant professionals.
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municipal engineering; pipeline construction; technical points
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Abstract

The rapid development of modern industrialization has driven economic growth but also exerted significant impacts on the
environment, particularly on the quality of human living environments. New energy power, characterized by its clean, low-carbon,
and sustainable utilization, serves as an effective solution to reconcile industrial development with ecological conservation and
improve living environments. Based on the current state of industrialization and human settlement development, this paper identifies
key issues in practical implementation, proposes targeted and feasible optimization measures, and promotes the deep integration of
new energy power with urban and rural living environments. By fostering synergies among industrial development, energy transition,
and living environment enhancement, it provides actionable recommendations for building green and livable urban and rural areas.

Keywords

modern industrialization; new energy power; human living environment; energy transition; green and livable

R Tl A2 RSB TR 0 5 A RIS S 5t
WE N R X B

1 R R AP B A IR AR & AR, HE - PRy P52 710000
2. [ R R VAL B M AP R A BR A ] TR A T, i - Bleph Ph42 710000
3. IGPHE SR RRAIRAR, TE - Hi B 817099

4. GPENETREIR L A RS L, IR - HE EAE 817099

5. hE=weelR (SR BARAFFED A, FHE - FiE 757 810000

W E

A T A Peik XA T B R, BRLLTFTERT EXGH A, HARSABERTR TGP0, ke L
A iERAE, THREA RGP RS, THEILAERRAESEYPTE . REAERFEGA R, KAIARERD AT L
WE A ATERBE IR, ML FRABR P HENGZZFAM, A4t & ARy T a9t udg sk, 1Rt 3rakR &
ARG ANEG TR G A, TR RAER | ABRERIZEME IS, RSB E R EERREIIET
TR 3L,

KA

MR T WAL FaRE A AERSE; RR#ER; GEvE

18|z AR T T T IRSEHZ Tt (BRI LML TR
HERBEBGR T, BT ASIE, T, BT
PSTTIEIRER, PeE N T BRI NE , HEE
RAT B A A TR TR Bk, R ReELE
HRS BRI R A E B, FrREIE 1 O (LR FIIE 24
CIEERT] & (1994-0 , 3B, PETABUA, |y mm ek, A ssgnemm e r=diih L%
T, MBFROR (XD KR KR SR BT gy, sk FED TALAIAE S FIAEE o ERE
B BYEHR, 5, FRSERS S ARRER, TPl AFE

FEEAERAR AR A (Y E N, TavA:
PG, HE R aREInt, AMS ERAE

46



PRIWEHR - £02% - % 09 # - 2025 £ 09 A

R H ST . ASCMEPRINA ISR A, YRR
TIRNEINESE Z AR R T 0T, H e R (R
PRHBEARINRRINS, DOAB| TR A B RS
ﬁ E/\j o

2 IR T L 2 rh R iR B I E A B
S TFERY 1B
21 B XFRBERNTREHS NEZRMEE
<

H BB AR B AR 22 B T TR R e e ALY, R
T NS A Caeli i E e G, SERAR
FTRAANES, RETDFIR S INEZA, EasaelEs
AREEHEE N NS . IR DU T /NX 251
(EEERERRARERATN, KEEFRmEE
(ELDRE, SR SRR T — R,
i R IH NX R A ARG R REIA R . 2
X ER T REIR I B B ik, WABEEIR A EEDS
B, FHBET R/, AR s R R FE I, ) ke
EHGER, I EIRA SRR PR | AR R A SRR,
HD BRI O RIAE R AR A R B, A RIE
FH W AETE IREEL R HE, NREEIEMCE RN, 150
TR RN S TS
2.2 FeeFRAMNIREERE, EUEENEH
REEZMR R

N JERE TR R 2 BRRE . BRE
FTHEBEIER, HORAREKE, MRS, R
BERIEGE K — PR SR E B, RRER B AR |
TV S FRERTR K, M N BINRRE IR P,
R, ANKRSEHEERRE, WK, TARIEEREKR
WE TP, WRDERGEe =LA, SRR BRI EE,
AN RFAEREEREIR R ), IR 5 H LA L el Bt R
JE . ISR BRI RIS ISR . S KAl E
HERAERRILNE, BB EREIRIERIRIE N, BRAE, ik
AR ERIET], ERRRGHRNETEER R,
ERHTRET R TH AN, EERH R E AR ARIE, R
Mg, Hle. WIS R HRRE 52 R0, Ha
L, R HAESE R, PEEERT @R, e R Tk
VIR AR, TAREDNE IR AT JE .
23 R NREEEATE, B BEAOE

HroelR e e RS E R . Ao, fERE.
BEFRCE R, H AT ER S Frabli s B s i
G, WSS, R NEINESCE N . o
R EIHIR L SOE G , o AR BE /)N, ANREH
JEATAFTREIR R I IITER, R RR e P |
FEMERIREL fERE . RERMSFRCEBERR AR, ERE
BEIRHIFE . BTREIR G e G TR RIS IR . S AT HIX

o

bl

ERERAEE, ENERE/L. EEAENHRILEL
e, S ARAHTRERITE H NP 2y, sk SR,
B IR 2 5 AN BE MRS, 1RG5 2 A RTREIR e
WE. BCEBGENELERHREIRE A RE iz R T5¢
TR, WERHE SR ERREEE (st g, NE
PNRHSGE AN o

3 MR Tt Zh T aEIRE N E ABIR
BRI RER

3.1 HBEM S HXIEERE, REWAHZ A
Eh=

RIEMS AFRHIX | FEERARERSKIESR, MASHEL.
FBAERI AR, SO REIR SNBSS iRk
PEATRURN, SCEUHTRRl s IR ER R (S AR TEAE T 52, R
WL R, 9 NI SGERR S RS o b5
TR, GBI IRREREIH/NX  HrE/ N, Tl
EX AL ERXINEZSAETHE, @R, /)
KAFERI (556, Wil TSN E R ThE,
HES AR R Y, FEER NSRSk
FEMFRIEE AU NS —E, SRR
T, e, FEAEFDCR AR, ERRIMIRR . Rk
INEFVYNIIDCRAN:, WEERERERFOCIHTT, R
SN AR . ZIHNXEEEHOE TR, Dt ETDLR
R TR, Ufefe AR, FH B =0t R,
FABUAINX SRR, Rl T R AR A e 4
B oRERRIERFEESBER A, ET— AR
MHAICRAR, WP Ak, RIDEET ik VDY
R, R EFRMAR TR ZJGER/RZ R BN, W5
JEREERI, TERBRIARRINE 2 1 LB abEis NS
A AFOERALES, SR AR SOk O M
DINAR RROAEE AN . R, E TS N AIER
XM R Rl HL ik, F Tk X R E T A
ek, KHSEHADERAEN, BRI, FESRE
FanfrsEne, (58 Tl DXIRAEIR AN (AR AL | BMRALA .
MU AMEE RS, TrBUEREN, #TERAE
AL, PRIEBFER R . AR EENSR,
FOESCHIAMWRIE ., %R0, EomCEeelis hama
ABE NEZ S, MIFEKHIRAE S FBE 5 5L,

32 TEMBEMERIR, REMEEIRE NS
=%

T HTREIR A DR AR, MR B
TSN R HA, DR KRR, TERLH., i
AE. PRl —(R(CRIRAR, IR, REERMEDT
A AEF= IR RRRE, A NEIEECEILOEREIR A . FRREE
TUEBERI > A ACEREARLE S RIS, DDA eI
%, W ARERK, TAEER SIS ER L/

47



HRIWEREAR - E02% - £ 0947 - 2025 £ 09 A

R URRE LG, SRR TR EAR AR A, A EARIEX
FHFIE R, PRIERT DA R X 2 B 3 /NI eslde IR 75
K, TEFTREIR A R B R ], A AR B
SEREL), ERRRLERE, BT . AR AR ER
AEAN LAV A" 32 BRI & odRa it/ VL
e, AESHE W ARMEN, 5FRERANT
BoEZeE, RBRZEN . SREMEFENIIMEGE, Aotk
RIS E ., MIETK, 2RBDFEAMERE,
IR BT I R IR & ke, S8 A3 B ARSI B RE
HJHIBRE M RN, xfgReish st o, hElli
REJRA AT AERER A SEHE H A . PRIRFISET, BT
B p AN AR A, IRIX A RIS HY BRSO 221 24 /N 2
WISEIGH, ZFHERRIAHEE IR R o 5 224 48 /)N
IAZHE AR ZERE, Mifnl9 1k i T & et IE Al
PRI, RIERR RS, ZTAR BB OL, SRATHITT (¥
BRI T2, 1242, MRS ARG BERRIiE 205
M), PRIESREE . FRAEEZEMRTK. BV Rz
BRI ARAS, RIS RIY ., U IR )T PRk
RN, X FRfEREIR AL T — e A NI RIS B R A 5t
T, PRIERRERIERTDL 2T N, MifRsTael s it
REAFRIE R IR, 7SS B DR AR E M A NEIRESGE
AR5
3.3 TEEHWM S BMBIE, Mz
it
MBLEIREARR . W oA s, DA MSaE
HE, RN, N, BEERERSHTE, BlE
S — ML, SEEERHTRER R DELERR, FTEHREE
B OREIRG— AR, LHRS NEIRGSCER P L. IR
TR HEPLUE X B WA SaE A F BT, SR sk
B R e AR B S R B R D T R IR FL I Y

EWRERERE

ARBAFNAEES, R RFOERIFMEr, ER. AKX
HTEHF AT BB s, ek B s . a3

LI, FRES R HTRENR T R PEE AH] 1
GHEZHPNX . B BCHTRER R O E, ADERE MR
W R AR REIR A R AR SS, DI =R, &
ERT S SR NSRRI, IR sS4
FRATIEE, KBRS T4 S, SRty f R R 2
BAREN:, R 2 MR AR R ik
FRAR RCE R Al (RTRBIRIALHE S . W Sl Tednd 422
EEDASFREEO Ry, ST —ulaiiRss, W&, &P

48

SRS REETRRIEIE g, B it e RROTF
5:, BERZ51. el s — Ui ima gk o5k
A, W OB, SRS HBHERS A, BT
NS E, ERCRAME . (ERERA . HIWLESTT
JRIRKHE, VBN IR, SRR, $2THT
REIR A HASAE . WHRIE S A SeA T4 NV EIR thoe i, PRIE
B ERIHTREIRA A T A 5T, BiEEIEgEEX.
DEBGE . B, RS A ERA A = AT
FRCEMRSS, (RIEFEIRR IS 28, 40NRS NER
EMGERE, HAMNESHANERREEG(ER, 1hoE
RAEZENEE ., RERETRERE D, S NAESEE
j 9208

4 45i%

PR AR NI S N EHER AR R,
IREEFTREIR R RIS LY, AIDAA SO Tl R R
SRR TS, sSSP A RS BEERIE A . B
BEIRFE DB BN, RFATRAERRE, YISl Ti—Ii
Ao TR, HAIRAGFEETRBME RS . BN AFE
BUEG | i N S5 R, (Bl R R A A
SCEARREARIE IR ERIE . R ArE e AT,
AP ——RRAER, ERTREIR R IR R A S NEd 5.
BEE BRI Nt . BORH R, FraBls s DR
VOl ek, A th ks . RA R TEEBR .
REERA: | RBUEESE, Ao Btk ZWEZHIE TR,
 REMEHTREIR F DR MR NEINE EZE) ), (5
g ERAEE R TAACE RECRE AR, SA SIS §7iE

BRI, SSEELR T, fEIRERE AR
i BEfR R b
S 0k

[11 Eor SRRMNE R FASRESGE HE R, S,
2023, 31 (08): 20-25

[21 Z/0h. SR NEIREEEGE ) L X 2 512 TR
D). PHAERA, 2019.

[3] Xl FEZ N NEIEA RN TR [D]. B
Tk, 2022

[4] RF. L EEMNENEIE N5 [D]. PR A
£, 2022

[51 U] PEAHBIX 2 A N JEEREE TR 5 S IS A 22 1 ) sE MR 5%
[D]. POl A, 2023



