Second International Conference
on Artificial Intelligence and Power
System (AIPS 2025)

Qiang Yang
Yuanping Xu
Peng Liv
Editors

9-11 May 2025
Chengdu, China

Organized by
Chengdu University of Information Technology (China)

Sponsored by
AEIC—Academic Exchange Information Centre (China)

Published by
SPIE

Volume 13786



The papers in this volume were part of the technical conference cited on the cover and fitle page.
Papers were selected and subject to review by the editors and conference program committee.
Some conference presentations may not be available for publication. Additional papers and
presentation recordings may be available online in the SPIE Digital Library at SPIEDigitalLibrary.org.

The papers reflect the work and thoughts of the authors and are published herein as submitted. The
publisher is not responsible for the validity of the information or for any outcomes resulting from
reliance thereon.

Please use the following format to cite material from these proceedings:

Author(s), "Title of Paper," in Second International Conference on Artificial Intelligence and Power
System (AIPS 2025), edited by Qiang Yang, Yuanping Xu, Peng Liu, Proc. of SPIE 13786, Seven-digit
Article CID Number (DD/MM/YYYY); (DOI URL).

ISSN: 0277-786X
ISSN: 1996-756X (electronic)

ISBN: 9781510694514
ISBN: 9781510694521 (electronic)

Published by

SPIE

P.O. Box 10, Belingham, Washington 98227-0010 USA

Telephone +1 360 676 3290 (Pacific Time)

SPIE.org

Copyright © 2025 Society of Photo-Optical Instrumentation Engineers (SPIE).

Copying of material in this book for internal or personal use, or for the internal or personal use of
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by
SPIE subject to payment of fees. To obtain permission to use and share arficles in this volume, visit
Copyright Clearance Center at copyright.com. Other copying for republication, resale, advertising
or promotion, or any form of systematic or multiple reproduction of any material in this book is
prohibited except with permission in writing from the publisher.

Printed in the United States of America by Curran Associates, Inc., under license from SPIE.

Publication of record for individual papers is online in the SPIE Digital Library.

SPIE. Csrary

SPIEDigitalLibrary.org

Paper Numbering: A unique citation identifier (CID) number is assigned fo each article in the
Proceedings of SPIE at the time of publication. Utilization of CIDs allows articles to be fully citable as
soon as they are published online, and connects the same identifier to all online and print versions
of the publication. SPIE uses a seven-digit CID article numbering system structured as follows:
= The first five digits correspond to the SPIE volume number.
= The last two digits indicate publication order within the volume using a Base 36 numbering
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04,
05, 06, 07, 08, 09, 0A, OB ... 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each
page of the manuscript.



Contents

vii  Conference Committee

INTELLIGENT OPERATION AND MAINTENANCE; FAULT DIAGNOSIS OF POWER SYSTEMS

13786 02 Image segmentation method for silkkworms based on convSNP [13786-16]

13786 03  Research on fault diagnosis technology of intelligent substation secondary system
[13786-43]

13786 04 Deep learning in air quality index prediction [13786-41]

13786 05 Standardized lossless compression transmission of power load data [13786-30]

13786 06 Research on risk control of methanol leakage in engine room at high-pressure oil pipes
[13786-4]

13786 07  Synchronous identification of three-phase opening and closing states of high-voltage
isolation switch based on SOM [13786-21]

13786 08  Electromagnetic simulation of metal detection based on finite element analysis [13786-14]

13786 09  Cooperative stability control of charge and storage frequency of microgrid based on FSO
algorithm [13786-22]

13786 OA  Research on optimized control technology for air conditioner load response considering
electric-heat balance under time-of-use pricing [13786-56]

13786 0B  Construction project department of power grid enterprises based on computer data
statistical analysis research on carrying capacity assessment technology [13786-5]

13786 0C  Fault identification and diagnosis for high-voltage direct current fransmission systems
based on deep residual shrinkage networks [13786-18]

13786 0D  Simulation and measurement on phase distribution of commutation pulses [13786-23]

13786 OE  Bolt monitoring system for wind turbine based on flange gap [13786-33]

13786 OF Key technologies of high-voltage switchgear trolley shifting joint device [13786-52]

13786 0G A digital twin-based collaborative evaluation method for energy savings and cost

budgeting in university classroom lighting systems [13786-39]



13786 OH  User porirait of residents’ charging pile based on charging behavior [13786-19]
13786 0I A comparative study of objective fatigue metrics for electric pole workers [13786-10]
13786 0J Research on calculation method of financial evaluation for power project in the new
situation [13786-31]
13786 OK  Optimization of power grid metering material distribution based on improved Grey Wolf
Optimizer [13786-9]
13786 OL A transformer fault identification method based on an improved learning numerical spiking
neural P system [13786-13]
13786 OM  Road defect detection based on lightweight RT-DETR [13786-59]
ENERGY SYSTEM OPTIMIZATION AND SUSTAINABLE DEVELOPMENT
13786 ON  Effects of heating rate on synergy effects and kinetics during co-pyrolysis of brown coal
and wheat straw [13786-17]
13786 00  Study on wind-induced stability of dry pyramid considering corrosion defects [13786-37]
13786 OP  Research on the construction of LED intelligent lighting system for buildings based on
ZigBee [13786-44]
13786 0Q Research on cost adjustment model for new power system [13786-57]
13786 OR  Design of government authorized contracts for difference for renewable energy [13786-64]
13786 0S  Digital carbon emission monitoring and evaluation method for industrial parks based on
energy big data [13786-20]
13786 0T Integrated energy two-layer active scheduling optimization under multienergy load and
storage coordination [13786-55]
13786 0U Two-stage power optimal control method for energy storage to suppress the dual-time-
scale fluctuations of new energy [13786-45]
13786 OV Analysis of effects of energy-saving technologies on reducing carbon emissions in pursuit
of carbon dioxide peaking and carbon neutrality goals [13786-2]
13786 OW  Experimental study on the influence of cryogenic spray on pressure and thermal
stratification in storage tanks [13786-3]
13786 0X  Experimental research of thermal stability of biphenyl/diphenyl oxide heat transfer fluid for

concentrating solar power systems [13786-46]



13786 0Y

13786 01

13786 10

13786 11

13786 12

13786 13

13786 14

13786 15

13786 16

13786 17

13786 18

Optimal fracing method of time-varying optimal power flow for distribution network with
wind turbines based on time series [13786-47]

Optimization research on offshore construction technology of submarine cable repair joint
box [13786-26]

Analysis and optimization for seasonal thermal energy storage operation of deep borehole
heat exchangers heating system [13786-60]

Estimating soil thermal properties in ground source heat pump zones with artificial neural
networks and enhanced data techniques [13786-12]

Key technologies and practical applications for construction of ultra-long-distance cross-
sea bridge cables [13786-53]

Research on the planning of wind-solar hydrogen storage energy systems based on
multienergy complementarity [13786-42]

An optimization method for cooling water system based on BPNN-CPO [13786-62]

Optimized operation strategy for IES considering P2G-CCS coupling and flexible supply-
demand responses [13786-8]

A HAG-LiCl composite hygroscopic hydrogel for efficient water harvesting [13786-51]

Comprehensive evaluation of converter station construction plan considering carbon
emission reduction goals [13786-65]

Simulation and optimization of factors influencing the performance of Trombe wall
[13786-28]





