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We are delighted to welcome you to the 14th International Conference on Power and 

Energy Systems (ICPES 2024), taking place in Chengdu, China, from December 13-16, 

2024. This event is co-sponsored by Southwest Jiaotong University, UESTC, and IEEE. 

ICPES 2024 invites authors to submit papers on various aspects of power and energy 

systems. Key areas of interest include, but are not limited to, electrical power 

engineering, renewable energy, energy system modeling, and IT applications in power 

and energy. 

The conference aims to provide an interactive platform for professionals to explore 

cutting-edge academic and industrial trends, share the latest research and technological 

achievements, and discuss innovative ideas and methods. Our goal is to elevate both 

academic research and industrial applications, supporting global initiatives for 

technological transformation. 

We extend our heartfelt gratitude to all who have contributed to making this event 

possible, including esteemed authors, invited speakers, and peer reviewers. Special 

thanks to the conference committees for their dedication in planning and executing this 

conference. 

We hope all participants will gain valuable insights from ICPES 2024. Your 

contributions are vital in advancing knowledge and technology. 

Wishing you a successful and inspiring conference experience! 

 

ICPES 2024 

Conference Committee 
  

 Welcome Message   



 

 

 Onsite Conference Information    

 

  
Conference Venue 

ἄ Ὼ ḵ Wangjiang Hotel 

ᶊᶍχѧᶂᵺṨ ἄ Ṵ ≥≠їת 42ᴺ 

Address: No.42 Xiashahepu Street, Jinjiang District, Chengdu, Sichuan, China 

 

Transportation  

From Shungaliu  Airport  
V By Metro line (1 hour)  

Metro Line 10 to Taipingyuan Metro Station ŕ Metro Line 3 to Chunxi Road Station 

ŕMetro Line 2 to Dongda Road Station ŕ walk 800m to Wangjiang Hotel 
V By Taxi (40 mins, 40RMB)  

From Tianfu  Airport   
V By Metro line (1 hour 30mins)  

Metro Line 18 to Chengdu South Railway Station ŕ Metro Line 1 to Nijia Qiao 

Station ŕMetro Line 8 to Dongda Road Station ŕ walk 800m to Wangjiang Hotel 
V By Taxi (1 mins, 150 RMB)  

From Chengdu East Railway Station  
V By Metro line (20mins) 

Metro Line 2 to Dongda Road Station ŕ walk 800m to Wangjiang Hotel  
V By Taxi (15 mins, 15 RMB)  

From Chengdu South Railway Station  
V By Metro line (30mins) 

Metro Line 1 to Tianfu Square Station ŕMetro Line 2 to Dongda Road Station ŕ 
walk 800m to Wangjiang Hotel 

V By Taxi (30 mins, 25RMB)  

From Chengdu West Railway Station  
V By Metro line (30mins) 

Metro Line 4 to Chengdu University of TCM & Sichuan Provincial People's Hospital 
Station Station ŕMetro Line 2 to Dongda Road Station ŕ walk 800m to Wangjiang 
Hotel 

V By Taxi (50 mins, 50RMB)  



 

 

 
Oral Presentation Tips  
V The duration of a presentation slot is 15 minutes. Please prepare your presentation 

for about 12 minutes plus about 3 minutes for questions from the audience; 
V An LCD projector & computer will be available in every session room for regular 

presentations; 
V Presentations MUST be uploaded at the computer at least 15 minutes before the 

session start.  
 

Poster Presentation Tips  
V We expect that at least one author stands by the poster for (most of the time of) the 

duration of the poster session. This is essential to present your work to anyone 
interest into it.  

V Posters should be set-up at least 15 minutes before the session starts and removed 
at the end of the session. Left behind posters at the end of the session will be 
disposed of. 

V  The size of poster is 180cm*80cm. Posters must be in portrait format (height > 
width). This cannot be modified. Please drill round hole at four corners.  

 

Dress Code 
V All participants are kindly requested to dress formally, as casual wear is 

discouraged.  
V National formal dress is welcome. 

 

Attention Please  
V Please ensure the safety of your belongings in public areas. For personal and 

property security, delegates are advised to wear their identification badges during 
the conference and refrain from lending them to unauthorized individuals. The 
conference cannot be held responsible for the loss of personal items. 

 

Emergency Call 
V Police: 110 
V Ambulance: 120 

 
 

  



 

 

     Online Conference Information    

 

://- )ÎÆÏÒÍÁÔÉÏÎ  

:ÏÏÍ ,ÉÎËȡ ÈÔÔÐÓȡȾȾÕÓπς×ÅÂȢÚÏÏÍȢÕÓȾÊȾψτρυωπστπρφ 
://- )$ȡ ψτρυ ωπστ πρφ   

0ÁÓÓÃÏÄÅȡ ρσρφ 
 

Time Zone  
V Beijing Standard Time, UTC/GMT +8 
V Please make sure that both the clock and the time zone on your computer are set to 

the correct Paris standard time. 
 
 
Sign in and Join 
V Join a meeting without signing in: A Zoom account is not required if you join a 

meeting as a participant, but you cannot change the virtual background or edit the 
profile picture. 

V Sign in with a Zoom account: All the functions are available. 
 
 
Additional Suggestions  
V A computer with an internet connection (wired connection recommended) 
V USB plug-in headset with a microphone (recommended for optimal audio quality) 
V Webcam (optional): built-in or USB plug-in 
V Stable Internet Connection 
V Quiet environment 
V Proper lighting 
 
 
Presentation Tips  
V Each presentation slot is 15 minutes. Please prepare to speak for around 12 

minutes, allowing 3 minutes for audience questions. 
V Join the meeting room at least 15 minutes before the session begins. 
 

 

  

https://us02web.zoom.us/j/84159034016


 

 

     Daily Schedule   

 
$ÅÃÅÍÂÅÒ ρσȟ ςπςτ ȿ &ÒÉÄÁÙ 

&ÏÒ /ÎÓÉÔÅ 0ÁÒÔÉÃÉÐÁÎÔÓ 

Venue:  Lobby of Wufu Building, Wangjiang Hotel 

ᶊᶍχἄ Ὼ ḵ ҋ ₥ᶽᶣ 

ρπȡππ-ρχȡππ Sign in and Collect Conference Materials 

  

&ÏÒ /ÎÌÉÎÅ 0ÁÒÔÉÃÉÐÁÎÔÓ 

:ÏÏÍ ,ÉÎËȡ ÈÔÔÐÓȡȾȾÕÓπς×ÅÂȢÚÏÏÍȢÕÓȾÊȾψτρυωπστπρφ  ȿ  ://- )$ȡ ψτρυ ωπστ πρφ 
0ÁÓÓÃÏÄÅȡ ρσρφ 

ρπȡππ-ρρȡππ 
://- 4ÅÓÔ ÆÏÒ !ÕÔÈÏÒÓ 
/ÎÌÉÎÅ ÓÅÓÓÉÏÎ ρ Ǫ ς Ǫ σ  

ρρȡππ-ρφȡππ ://- 4ÅÓÔ ÆÏÒ #ÏÍÍÉÔÔÅÅÓ Ⱦ 3ÅÓÓÉÏÎ #ÈÁÉÒÓ   

  

 
 
 
 
 
  

https://us02web.zoom.us/j/84159034016


 

 

     Daily Schedule   

  

 
  

 $ÅÃÅÍÂÅÒ ρτȟ ςπςτ ȿ 3ÁÔÕÒÄÁÙ 

6ÅÎÕÅȡ 'ÕÏÊÉ (ÁÌÌȟ 7ÕÆÕ "ÕÉÌÄÉÎÇȟ ς&  ɉҺᶍχᶂ Һ ᴖιҋ ₥ς₥Ɋ 

:ÏÏÍ ,ÉÎËȡ ÈÔÔÐÓȡȾȾÕÓπς×ÅÂȢÚÏÏÍȢÕÓȾÊȾψτρυωπστπρφ  ȿ  ://- )$ȡ ψτρυ ωπστ πρφ 
0ÁÓÓÃÏÄÅȡ ρσρφ 

(ÏÓÔȡ :ÈÅÎÇÙÕÁÎ :ÈÁÎÇȟ 5ÎÉÖÅÒÓÉÔÙ ÏÆ %ÌÅÃÔÒÏÎÉÃ 3ÃÉÅÎÃÅ ÁÎÄ 4ÅÃÈÎÏÌÏÇÙ ÏÆ #ÈÉÎÁȟ #ÈÉÎÁ 

/ÐÅÎÉÎÇ #ÅÒÅÍÏÎÙ  

πωȡππ-πωȡπυ 
/ÐÅÎÉÎÇ 2ÅÍÁÒËÓ 

2ÕÉËÕÎ -ÁÉȟ 3ÏÕÔÈ×ÅÓÔ *ÉÁÏÔÏÎÇ 5ÎÉÖÅÒÓÉÔÙȟ #ÈÉÎÁ 

πωȡπυ-πωȡρπ 'ÒÏÕÐ 0ÈÏÔÏ 

+ÅÙÎÏÔÅ 3ÐÅÅÃÈÅÓ 

πωȡρπ-πωȡυπ 

+ÅÙÎÏÔÅ 3ÐÅÅÃÈ )ȡ  &ÒÅÑÕÅÎÃÙ 3ÔÁÂÉÌÉÔÙ %ÎÈÁÎÃÅÍÅÎÔ ×ÉÔÈÉÎ #ÏÎÖÅÒÔÅÒ-

$ÏÍÉÎÁÔÅÄ 0Ï×ÅÒ 3ÙÓÔÅÍÓ 

8ÉÁÎ-9ÏÎÇ 8ÉÁÏȟ 3ÉÃÈÕÁÎ 5ÎÉÖÅÒÓÉÔÙȟ #ÈÉÎÁ 

πωȡυπ-ρπȡσπ 
+ÅÙÎÏÔÅ 3ÐÅÅÃÈ ))ȡ (ÉÇÈ &ÒÅÑÕÅÎÃÙ 0Ï×ÅÒ %ÌÅÃÔÒÏÎÉÃÓ ÁÎÄ ÉÔÓ 7ÉÒÅÌÅÓÓ 
0Ï×ÅÒ 4ÒÁÎÓÆÅÒ !ÐÐÌÉÃÁÔÉÏÎ 
9ÉÊÉÅ 7ÁÎÇȟ (ÁÒÂÉÎ )ÎÓÔÉÔÕÔÅ ÏÆ 4ÅÃÈÎÏÌÏÇÙȟ #ÈÉÎÁ 

ρπȡσπ-ρπȡυπ #ÏÆÆÅÅ "ÒÅÁË 

ρπȡυπ-ρρȡσπ 
+ÅÙÎÏÔÅ 3ÐÅÅÃÈ ))) ɉ/ÎÌÉÎÅ 4ÁÌËɊȡ %ÍÐÏ×ÅÒÉÎÇ ÔÈÅ &ÕÔÕÒÅȡ %--ÏÂÉÌÉÔÙ 
4ÒÅÎÄÓ ÁÎÄ /ÐÐÏÒÔÕÎÉÔÉÅÓ ÉÎ "ÁÔÔÅÒÙ 4ÅÃÈÎÏÌÏÇÙ 
3ÈÅÌÄÏÎ 7ÉÌÌÉÁÍÓÏÎȟ /ÎÔÁÒÉÏ 4ÅÃÈ 5ÎÉÖÅÒÓÉÔÙȟ #ÁÎÁÄÁ 

ρρȡσπ-ρςȡππ 
+ÅÙÎÏÔÅ 3ÐÅÅÃÈ )6 ɉ/ÎÌÉÎÅ 4ÁÌËɊȡ 2ÅÁÌ-ÔÉÍÅ -ÅÁÓÕÒÅÍÅÎÔ ÆÏÒ #ÁÒÂÏÎ 
%ÍÉÓÓÉÏÎÓ 6ÉÁ ,ÅÖÅÒÁÇÉÎÇ .ÏÎ-)ÎÔÒÕÓÉÖÅ ,ÏÁÄ -ÏÎÉÔÏÒÉÎÇ 
:ÈÁÏÙÁÎÇ $ÏÎÇȟ #ÉÔÙ 5ÎÉÖÅÒÓÉÔÙ ÏÆ (ÏÎÇ +ÏÎÇȟ #ÈÉÎÁ 

ρςȡππ-ρσȡσπ 

,ÕÎÃÈ "ÕÆÆÅÔ 
0ÈÕËÅÔ 2ÅÓÔÁÕÒÁÎÔȟ 7ÁÎÇÊÉÁÎÇ #ÌÕÂȟ ρ&  

ɉ̔́ ᵁṡ ᴖιῺ Һ ρ&Ɋ 

https://us02web.zoom.us/j/84159034016


 

 

!ÕÔÈÏÒ /ÎÓÉÔÅ 0ÒÅÓÅÎÔÁÔÉÏÎ 3ÅÓÓÉÏÎÓ 

Ҋ ⁬ Ⱦ 7ÕÆÕ "ÕÉÌÄÉÎÇ 

ρσȡσπ-ρυȡσυ 

/ÎÓÉÔÅ /ÒÁÌ 3ÅÓÓÉÏÎ ρ  
-ÉÃÒÏÇÒÉÄ ÁÎÄ %ÎÅÒÇÙ -ÁÎÁÇÅÍÅÎÔ /ÐÔÉÍÉÚÁÔÉÏÎ 
#ÏÎÆÉÇÕÒÁÔÉÏÎ ÁÎÄ -ÁÎÁÇÅÍÅÎÔ 
 
3ÅÓÓÉÏÎ #ÈÁÉÒȡ 9ÁÎÇ (ÁÎȟ 5ÎÉÖÅÒÓÉÔÙ ÏÆ %ÌÅÃÔÒÏÎÉÃ 3ÃÉÅÎÃÅ 
ÁÎÄ 4ÅÃÈÎÏÌÏÇÙ ÏÆ #ÈÉÎÁȟ #ÈÉÎÁ 
 
)ÎÖÉÔÅÄ 3ÐÅÅÃÈ 03σπυω 03τρσχ 03σπφτ 03τρρω 03ρππω 
03ρπρτ 03ρπρχ 

ᴈ ᴖ 

Boya Hall 
1F 

ρσȡσπ-ρυȡπυ 

/ÎÓÉÔÅ /ÒÁÌ 3ÅÓÓÉÏÎ ς  
2ÅÎÅ×ÁÂÌÅ %ÎÅÒÇÙ ÁÎÄ .Å× %ÎÅÒÇÙ 3ÔÏÒÁÇÅ 
4ÅÃÈÎÏÌÏÇÉÅÓ 
 
3ÅÓÓÉÏÎ #ÈÁÉÒȡ 7ÅÎ-#ÈÁÎÇ 4ÓÁÉȟ 8ÉÁÍÅÎ 5ÎÉÖÅÒÓÉÔÙȟ #ÈÉÎÁ 
 
Invited Speech PS3034-A PS3035 PS2030 PS2032 PS4086 

ᾰ∆ᴖ 

Wenhui Hall 

4F 

ρσȡσπ-ρυȡσπ 

/ÎÓÉÔÅ 0ÏÓÔÅÒ 3ÅÓÓÉÏÎ ρ 
#ÏÎÔÒÏÌ -ÏÄÅÌÓȟ &ÁÕÌÔ $ÅÔÅÃÔÉÏÎȟ ÁÎÄ 2ÅÌÉÁÂÉÌÉÔÙ 
%ÖÁÌÕÁÔÉÏÎ ÉÎ 0Ï×ÅÒ 3ÙÓÔÅÍÓ 
 
3ÅÓÓÉÏÎ #ÈÁÉÒȡ 9ÅÆÅÉ 8Õȟ 3ÉÃÈÕÁÎ 5ÎÉÖÅÒÓÉÔÙȟ #ÈÉÎÁ 
 
03ςπσρ 03σπτσ 03σπφς 03τπψω 03τπωυ 03τρπτ 03τρπυ 
03τρρπ 03τρρς 03τρρυ 03τρρφ 03τρρχ 03τρςτ 03τρςω 
03σπτφ 03τπψυ 03τρρσ 03τρςπ 03τρςχ 

ᶂ Һ ᴖ 

'ÕÏÊÉ (ÁÌÌ 

ς& 

ρυȡσυ-ρφȡππ Coffee Break 

ρφȡππ-ρχȡτυ 

/ÎÓÉÔÅ /ÒÁÌ 3ÅÓÓÉÏÎ σ 
)ÎÔÅÌÌÉÇÅÎÔ %ÌÅÃÔÒÉÃÁÌ %ÑÕÉÐÍÅÎÔ ÁÎÄ #ÏÎÔÒÏÌ 
4ÅÃÈÎÏÌÏÇÙ 
 
3ÅÓÓÉÏÎ #ÈÁÉÒÓȡ 9ÁÎÇ #ÈÅÎȟ 3ÏÕÔÈ×ÅÓÔ *ÉÁÏÔÏÎÇ 5ÎÉÖÅÒÓÉÔÙȟ 
#ÈÉÎÁ  
 
03σπφσ 03ρππς 03τρσς 03τρσσ 03σπφυ 03σπφω 03τρςψ 

ᴈ ᴖ 

Boya Hall 

1F 



 

 

ρφȡππ-ρψȡρυ 

/ÎÓÉÔÅ /ÒÁÌ 3ÅÓÓÉÏÎ τ  
&ÁÕÌÔ $ÅÔÅÃÔÉÏÎ ÁÎÄ 2ÉÓË !ÓÓÅÓÓÍÅÎÔ ÏÆ 0Ï×ÅÒ 3ÙÓÔÅÍ 
 
3ÅÓÓÉÏÎ #ÈÁÉÒȡ 7ÁÎËÁÉ 9ÁÎÇȟ #ÈÉÎÁ %ÌÅÃÔÒÉÃ 0Ï×ÅÒ 
2ÅÓÅÁÒÃÈ )ÎÓÔÉÔÕÔÅ ,ÔÄȢȟ #ÈÉÎÁ 
 
03ςπςχ 03σπτω 03σπυπ 03σπφπ 03σπφρ 03τπψχ 03τπωχ 
03σπυρ 03τρςρ 

ᾰ∆ᴖ 

Wenhui Hall 

4F 

ρφȡππ-ρψȡππ 

/ÎÓÉÔÅ 0ÏÓÔÅÒ 3ÅÓÓÉÏÎ ς 
/ÐÔÉÍÉÚÁÔÉÏÎ #ÏÎÆÉÇÕÒÁÔÉÏÎ ÁÎÄ /ÐÅÒÁÔÉÏÎ 
-ÁÎÁÇÅÍÅÎÔ ÉÎ )ÎÔÅÌÌÉÇÅÎÔ 0Ï×ÅÒ ÁÎÄ )ÎÔÅÇÒÁÔÅÄ 
%ÎÅÒÇÙ 3ÙÓÔÅÍÓ 
 
3ÅÓÓÉÏÎ #ÈÁÉÒȡ :ÈÉÊÉÅ :ÈÁÎÇȟ 3ÙÓÔÅÍÓ %ÎÇÉÎÅÅÒÉÎÇ 
2ÅÓÅÁÒÃÈ )ÎÓÔÉÔÕÔÅȟ #ÈÉÎÁ 
 
03ρπρυ 03ςπρψ 03ςπςψ 03σπσψ 03σπτρ 03σπφχ 03σπφψ 
03τπχφ 03τπχψ 03τπχω 03τπψπ 03τπψρ 03τπψς 03τπως 
03τπωω 03τρπω 03τρρρ 03τρςς 03ςπςρ 03τρτπ 

ᶂ Һ ᴖ 

'ÕÏÊÉ (ÁÌÌ 

ς& 

ρψȡππ-ςπȡππ 

$ÉÎÎÅÒ "ÕÆÆÅÔ 

0ÈÕËÅÔ 2ÅÓÔÁÕÒÁÎÔȟ 7ÁÎÇÊÉÁÎÇ #ÌÕÂȟ ρ&  

ɉ̔́ ᵁṡ ᴖιῺ Һ ρ&Ɋ 

 
 

 

 

 

 

  



 

 

  

     Daily Schedule   

 
$ÅÃÅÍÂÅÒ ρυȟ ςπςτ ȿ 3ÕÎÄÁÙ 

/ÎÌÉÎÅ 0ÒÅÓÅÎÔÁÔÉÏÎ 3ÅÓÓÉÏÎÓ 

:ÏÏÍ ,ÉÎËȡ ÈÔÔÐÓȡȾȾÕÓπς×ÅÂȢÚÏÏÍȢÕÓȾÊȾψτρυωπστπρφ  ȿ  ://- )$ȡ ψτρυ ωπστ πρφ 
0ÁÓÓÃÏÄÅȡ ρσρφ 

πωȡσπ-ρςȡππ 

/ÎÌÉÎÅ /ÒÁÌ 3ÅÓÓÉÏÎ ρ 
/ÐÔÉÍÁÌ $ÉÓÐÁÔÃÈÉÎÇ ÁÎÄ #ÏÎÔÒÏÌ ÉÎ 3ÍÁÒÔ 'ÒÉÄÓ 
 
3ÅÓÓÉÏÎ #ÈÁÉÒÓȡ .ÉÒÍÁÌ +ÕÍÁÒ 3ÒÉÖÁÓÔÁÖÁȟ .ÁÔÉÏÎÁÌ )ÎÓÔÉÔÕÔÅ ÏÆ 
4ÅÃÈÎÏÌÏÇÙȟ )ÎÄÉÁ Ǫ 5ÔÈÐÁÌÁ 0ÒÅÍÁÒÁÔÈÎÅȟ 4ÈÅ /ÐÅÎ 5ÎÉÖÅÒÓÉÔÙ ÏÆ 3ÒÉ 
,ÁÎËÁȟ 3ÒÉ ,ÁÎËÁ 
 
03ρπρσ 03σπτχ 03τρπσ 03τπωσ 03τπωψ 03ρπρπ 03σπχτ 03τπωπ 
03ρπρς 03σπχσ 

ρςȡππȡρσȡσπ "ÒÅÁË 4ÉÍÅ 

ρσȡσπ-ρφȡππ 

/ÎÌÉÎÅ /ÒÁÌ 3ÅÓÓÉÏÎ ς 
2ÅÌÉÁÂÉÌÉÔÙ ÁÎÄ 0ÅÒÆÏÒÍÁÎÃÅ %ÖÁÌÕÁÔÉÏÎ ÏÆ .Å× %ÎÅÒÇÙ 0Ï×ÅÒ 
'ÅÎÅÒÁÔÉÏÎ 4ÅÃÈÎÏÌÏÇÙ 
 
3ÅÓÓÉÏÎ #ÈÁÉÒÓȡ 7ÅÉ :ÈÏÕȟ 3ÏÕÔÈ×ÅÓÔ *ÉÁÏÔÏÎÇ 5ÎÉÖÅÒÓÉÔÙȟ #ÈÉÎÁ Ǫ  
-ÅÒÔ '5,5-ȟ +ÁÒÁÄÅÎÉÚ 4ÅÃÈÎÉÃÁÌ 5ÎÉÖÅÒÓÉÔÙȟ 4ÕÒËÅÙ 
 
03ςπςσ 03τπψψ 03ρππφ 03τπψσ 03τπωρ 03τρπφ 03τπωφ 03ςπςς 
03τρσφ 03σπυψ 

ρφȡππ-ρφȡρυ "ÒÅÁË 4ÉÍÅ 

ρφȡρυ-ρψȡτυ 

/ÎÌÉÎÅ /ÒÁÌ 3ÅÓÓÉÏÎ σ 
$ÁÔÁ !ÎÁÌÙÓÉÓ ÁÎÄ )ÎÔÅÌÌÉÇÅÎÔ #ÏÍÐÕÔÉÎÇ -ÏÄÅÌÓ ÉÎ 0Ï×ÅÒ 4ÒÁÄÉÎÇ 
 
3ÅÓÓÉÏÎ #ÈÁÉÒÓȡ  0ÒÁÂÈÁËÁÒ +ÁÒÔÈÉËÅÙÁÎȟ 6ÅÌÌÏÒÅ )ÎÓÔÉÔÕÔÅ ÏÆ 
4ÅÃÈÎÏÌÏÇÙȟ )ÎÄÉÁ Ǫ (ÁÓÓÁÎ !ÌÉȟ 5ÎÉÖÅÒÓÉÔÙ ÏÆ $ÏÈÁ ÆÏÒ 3ÃÉÅÎÃÅ ÁÎÄ 
4ÅÃÈÎÏÌÏÇÙ ɉ5$34Ɋȟ 1ÁÔÁÒ 
 
03τρςφ-! 03ςπςτ 03τπωτ 03τρπχ 03τρπψ 03τρρτ 03τρςσ 03σπυυ 
03ρπρρ 03ςπςω 

https://us02web.zoom.us/j/84159034016


 

 

  Keynote Speaker    

 
 
Xian-Yong Xiao 
Dean, College of Electrical  Engineering,   
Sichuan University.  China 
 

Speech Time: 09:10-09:50, December 14 

Venue: Guoji Hall, Wufu Building, 2F  (Һᶍχᶂ Һ ᴖι

ҋ ₥ 2 ₥) 

ZOOM ID: 8415 9034 016 Passcode: 1316 

 
 
8ÉÁÎ-9ÏÎÇ 8ÉÁÏ ÒÅÃÅÉÖÅÄ ÔÈÅ 0ÈȢ$Ȣ ÄÅÇÒÅÅ ÆÒÏÍ 3ÉÃÈÕÁÎ 5ÎÉÖÅÒÓÉÔÙȟ #ÈÅÎÇÄÕȟ #ÈÉÎÁȟ ÉÎ ςπρπȢ (Å 
ÉÓ ÃÕÒÒÅÎÔÌÙ Á 0ÒÏÆÅÓÓÏÒ ÁÎÄ ÔÈÅ $ÅÁÎ ×ÉÔÈ ÔÈÅ #ÏÌÌÅÇÅ ÏÆ %ÌÅÃÔÒÉÃÁÌ %ÎÇÉÎÅÅÒÉÎÇȟ 3ÉÃÈÕÁÎ 
5ÎÉÖÅÒÓÉÔÙȢ 0ÒÏÆÅÓÓÏÒ 8ÉÁÏ ÉÓ ÃÕÒÒÅÎÔÌÙ ÔÈÅ )%%% 3ÅÎÉÏÒ -ÅÍÂÅÒȟ -ÅÍÂÅÒ ÏÆ ÔÈÅ )%%% 3ÔÁÎÄÁÒÄÓ 
#ÏÏÒÄÉÎÁÔÉÎÇ #ÏÍÍÉÔÔÅÅȟ #ÏÒÅ -ÅÍÂÅÒ ÏÆ ÔÈÅ )%%% !3%-$ #ÈÁÐÔÅÒȟ #ÏÍÍÕÎÉÃÁÔÉÏÎ -ÅÍÂÅÒ ÏÆ 
#)'2%Ⱦ#)2%$ *7' #τȢτςȟ 3ÅÎÉÏÒ -ÅÍÂÅÒ ÏÆ ÔÈÅ #ÈÉÎÅÓÅ 3ÏÃÉÅÔÙ ÆÏÒ %ÌÅÃÔÒÉÃÁÌ %ÎÇÉÎÅÅÒÉÎÇȟ ÁÎÄ 
ÔÈÅ %ÄÉÔÏÒ ÏÆ )%%% 4ÒÁÎÓÁÃÔÉÏÎÓ ÏÎ 0Ï×ÅÒ $ÅÌÉÖÅÒÙȢ (ÉÓ ÍÁÉÎ ÒÅÓÅÁÒÃÈ ÉÎÔÅÒÅÓÔÓ ÉÎÃÌÕÄÅ ÐÏ×ÅÒ 
ÑÕÁÌÉÔÙ ÁÎÁÌÙÓÉÓ ÁÎÄ ÃÏÎÔÒÏÌȟ ÕÎÃÅÒÔÁÉÎÔÙ ÔÈÅÏÒÙ ÏÆ ÐÏ×ÅÒ ÓÙÓÔÅÍÓȟ ÁÎÄ ÄÉÓÔÒÉÂÕÔÉÏÎ ÓÙÓÔÅÍ 
ÒÅÌÉÁÂÉÌÉÔÙȢ )Î ÒÅÃÅÎÔ ÙÅÁÒÓȟ ÈÅ ÈÁÓ ÕÎÄÅÒÔÁËÅÎ ÏÖÅÒ ρππ ÐÒÏÊÅÃÔÓ ÁÎÄ ÐÕÂÌÉÓÈÅÄ ÍÏÒÅ ÔÈÁÎ ςππ 
ÐÁÐÅÒÓ ÉÎ ÁÃÁÄÅÍÉÃ ÊÏÕÒÎÁÌÓȢ 
 
&ÒÅÑÕÅÎÃÙ 3ÔÁÂÉÌÉÔÙ %ÎÈÁÎÃÅÍÅÎÔ ×ÉÔÈÉÎ #ÏÎÖÅÒÔÅÒ-$ÏÍÉÎÁÔÅÄ 0Ï×ÅÒ 3ÙÓÔÅÍÓ 
 
!ÂÓÔÒÁÃÔȡ 4ÈÅ ÏÎÇÏÉÎÇ ÒÅÖÏÌÕÔÉÏÎ ÉÎ ÒÅÎÅ×ÁÂÌÅ ÅÎÅÒÇÙ ÇÅÎÅÒÁÔÉÏÎ ÁÎÄ ÔÅÒÍÉÎÁÌ ÅÌÅÃÔÒÉÆÉÃÁÔÉÏÎ 
ÉÓ ÔÒÁÎÓÆÏÒÍÉÎÇ ÍÏÄÅÒÎ ÐÏ×ÅÒ ÓÙÓÔÅÍÓȟ ÃÈÁÒÁÃÔÅÒÉÚÅÄ ÂÙ Á ÈÉÇÈ ÐÒÅÖÁÌÅÎÃÅ ÏÆ ÇÒÉÄ-ÔÉÅÄ 
ÃÏÎÖÅÒÔÅÒÓ ÁÃÒÏÓÓ ÇÅÎÅÒÁÔÉÏÎȟ ÔÒÁÎÓÍÉÓÓÉÏÎȟ ÄÉÓÔÒÉÂÕÔÉÏÎȟ ÁÎÄ ÃÏÎÓÕÍÐÔÉÏÎȢ 4ÈÉÓ ÓÈÉÆÔ ÉÎ ÌÅÁÄÉÎÇ 
ÅÑÕÉÐÍÅÎÔ ÁÎÄ ÔÈÅ ÄÙÎÁÍÉÃ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃÓ ÏÆ ÐÏ×ÅÒ ÓÙÓÔÅÍÓ ÐÒÅÓÅÎÔÓ ÓÉÇÎÉÆÉÃÁÎÔ ÃÈÁÌÌÅÎÇÅÓȟ 
ÐÁÒÔÉÃÕÌÁÒÌÙ ÃÏÎÃÅÒÎÉÎÇ ÆÒÅÑÕÅÎÃÙ ÓÔÁÂÉÌÉÔÙȢ 2ÅÃÅÎÔ ÙÅÁÒÓ ÈÁÖÅ ÓÅÅÎ ÓÅÖÅÒÁÌ ÐÏ×ÅÒ ÂÌÁÃËÏÕÔÓ 
×ÏÒÌÄ×ÉÄÅ ÄÕÅ ÔÏ ÆÒÅÑÕÅÎÃÙ ÅÖÅÎÔÓȟ ÕÎÄÅÒÓÃÏÒÉÎÇ ÔÈÅ ÕÒÇÅÎÔ ÎÅÅÄ ÔÏ ÁÄÄÒÅÓÓ ÆÒÅÑÕÅÎÃÙ 
ÓÔÁÂÉÌÉÔÙȟ ÅÓÐÅÃÉÁÌÌÙ ×ÉÔÈ ÔÈÅ ÉÎÃÒÅÁÓÉÎÇ ÒÏÌÅ ÏÆ ÃÏÎÖÅÒÔÅÒÓ ÉÎ ÓÕÐÐÏÒÔÉÎÇ ÉÔȢ 
)Î ÔÈÉÓ ËÅÙÎÏÔÅȟ ×Å ×ÉÌÌ ÅØÐÌÏÒÅ ÇÌÏÂÁÌ ÉÎÓÔÁÎÃÅÓ ÏÆ ÇÒÉÄ ÆÒÅÑÕÅÎÃÙ ÅÖÅÎÔÓȟ ÁÎÁÌÙÚÅ ÔÈÅ ÅÖÏÌÖÉÎÇ 
ÔÅÃÈÎÉÃÁÌ ÒÅÑÕÉÒÅÍÅÎÔÓ ÁÎÄ ÔÒÅÎÄÓ ÉÎ ÇÒÉÄ ÃÏÄÅÓȟ ÁÎÄ ÉÎÔÒÏÄÕÃÅ ËÅÙ ÔÅÃÈÎÏÌÏÇÉÅÓ ÔÈÁÔ ÅÎÁÂÌÅ 
ÇÒÉÄ-ÔÉÅÄ ÃÏÎÖÅÒÔÅÒÓ ÔÏ ÁÃÔÉÖÅÌÙ ÓÕÐÐÏÒÔ ÆÒÅÑÕÅÎÃÙ ÓÔÁÂÉÌÉÔÙȢ 3ÐÅÃÉÆÉÃÁÌÌÙȟ ÏÕÒ ÄÉÓÃÕÓÓÉÏÎ ×ÉÌÌ 
ÃÏÖÅÒ ÁÎ ÉÎÔÒÏÄÕÃÔÉÏÎ ÔÏ ÆÒÅÑÕÅÎÃÙ ÔÒÁÊÅÃÔÏÒÙ ÐÌÁÎÎÉÎÇ-ÂÁÓÅÄ ÃÏÎÖÅÒÔÅÒ ÃÏÎÔÒÏÌ ÓÔÒÁÔÅÇÉÅÓȟ 
×ÈÉÃÈ ÂÁÌÁÎÃÅ ÇÒÉÄ ÃÏÄÅ ÃÏÍÐÌÉÁÎÃÅ ×ÉÔÈ ÅÃÏÎÏÍÉÃ ÂÅÎÅÆÉÔÓ ÆÏÒ ÐÏ×ÅÒ ÐÒÏÄÕÃÅÒÓȟ ÁÎÄ ÔÈÅ 
ÃÏÎÃÅÐÔ ÏÆ ÐÏ×ÅÒ ÐÒÅÓÅÔ ÃÏÎÔÒÏÌȟ ×ÈÉÃÈ Ó×ÉÆÔÌÙ ÃÏÍÐÅÎÓÁÔÅÓ ÆÏÒ ÐÏ×ÅÒ ÉÍÂÁÌÁÎÃÅÓȟ ÅØÔÅÎÄÉÎÇ 
ÔÈÅ ÓÔÁÂÉÌÉÔÙ ÒÁÎÇÅ ÏÆ ÃÏÎÖÅÎÔÉÏÎÁÌ ÇÒÉÄ-ÆÏÒÍÉÎÇ ÃÏÎÖÅÒÔÅÒÓȢ 4ÈÉÓ ÐÒÅÓÅÎÔÁÔÉÏÎ ÁÉÍÓ ÔÏ ÐÒÏÖÉÄÅ Á 
ÃÏÍÐÒÅÈÅÎÓÉÖÅ ÕÎÄÅÒÓÔÁÎÄÉÎÇ ÏÆ ÔÈÅ ÃÈÁÌÌÅÎÇÅÓ ÁÎÄ ÓÏÌÕÔÉÏÎÓ ÉÎ ÅÎÈÁÎÃÉÎÇ ÆÒÅÑÕÅÎÃÙ ÓÔÁÂÉÌÉÔÙ 
×ÉÔÈÉÎ ÃÏÎÖÅÒÔÅÒ-ÄÏÍÉÎÁÔÅÄ ÐÏ×ÅÒ ÓÙÓÔÅÍÓȢ  
 

  



 

 

  Keynote Speaker    

     

 Yijie  Wang 
Deputy  Dean, School of Electrical  Engineering  

and Automation,  Harbin  Institute  of 

Technology,  China 

 

Speech Time: 10:20-11:00, December 14 

Venue: Guoji Hall, Wufu Building, 2F  (Һᶍχᶂ Һ

ᴖιҋ ₥ 2 ₥) 

ZOOM ID: 8415 9034 016 Passcode: 1316 
 
9ÉÊÉÅ 7ÁÎÇ ÉÓ ÔÈÅ ÐÒÏÆÅÓÓÏÒ ÏÆ (ÁÒÂÉÎ )ÎÓÔÉÔÕÔÅ ÏÆ 4ÅÃÈÎÏÌÏÇÙȢ (Å ÈÁÓ ÒÅÃÅÉÖÅÄ ÔÈÅ /ÕÔÓÔÁÎÄÉÎÇ 
9ÏÕÔÈ &ÕÎÄ ÏÆ .ÁÔÉÏÎÁÌ .ÁÔÕÒÁÌ 3ÃÉÅÎÃÅ &ÏÕÎÄÁÔÉÏÎ ÏÆ #ÈÉÎÁȢ (Å ÈÏÓÔÓ ÁÎÄ ÐÁÒÔÉÃÉÐÁÔÅÓ ÉÎ 
ÍÏÒÅ ÔÈÁÎ ςπ ÐÒÏÊÅÃÔÓ ÓÕÃÈ ÁÓ ÔÈÅ .ÁÔÉÏÎÁÌ .ÁÔÕÒÁÌ 3ÃÉÅÎÃÅ &ÏÕÎÄÁÔÉÏÎ ÏÆ #ÈÉÎÁȟ .ÁÔÉÏÎÁÌ +ÅÙ 
2ÅÓÅÁÒÃÈ ÁÎÄ $ÅÖÅÌÏÐÍÅÎÔ 0ÌÁÎ ÏÆ #ÈÉÎÁȠ ÁÕÔÈÏÒÉÚÅÓ ςπ ÉÎÖÅÎÔÉÏÎ ÐÁÔÅÎÔÓȠ ÁÎÄ ÐÕÂÌÉÓÈÅÓ ρ 
ÂÏÏË ÁÎÄ ÍÏÒÅ ÔÈÁÎ ρφπ ÊÏÕÒÎÁÌ ÁÎÄ ÃÏÎÆÅÒÅÎÃÅ ÐÁÐÅÒÓȢ (Å ÈÁÓ ÒÅÃÅÉÖÅÄ χ )%%% ÊÏÕÒÎÁÌ ÁÎÄ 
ÃÏÎÆÅÒÅÎÃÅ ÐÒÉÚÅ ÐÁÐÅÒ Á×ÁÒÄÓȟ ÓÕÃÈ ÁÓ ÔÈÅ &ÉÒÓÔ 0ÒÉÚÅ 0ÁÐÅÒ !×ÁÒÄ ÏÆ )%%% 4ÒÁÎÓÁÃÔÉÏÎÓ ÏÎ 
0Ï×ÅÒ %ÌÅÃÔÒÏÎÉÃÓ ÉÎ ςπρψ ÁÎÄȟ ÔÈÅ 3ÅÃÏÎÄ 0ÒÉÚÅ 0ÁÐÅÒ !×ÁÒÄ ÏÆ )%%% 4ÒÁÎÓÁÃÔÉÏÎÓ ÏÎ 0Ï×ÅÒ 
%ÌÅÃÔÒÏÎÉÃÓ ÉÎ ςπρχȢ (Å ÓÅÒÖÅÓ ÁÓ ÁÓÓÏÃÉÁÔÅ ÅÄÉÔÏÒ ÏÆ υ ÈÉÇÈ-ÌÅÖÅÌ ÊÏÕÒÎÁÌÓ ÓÕÃÈ ÁÓ )%%% 4)%ȟ 
)%%% *%340%ȟ ÁÎÄ )%4 0Ï×ÅÒ %ÌÅÃÔÒÏÎÉÃÓȢ (Å ×ÁÓ ÉÎÖÉÔÅÄ ÔÏ ÏÒÇÁÎÉÚÅ ÔÕÔÏÒÉÁÌÓ ÁÔ φ 
ÉÎÔÅÒÎÁÔÉÏÎÁÌ ÃÏÎÆÅÒÅÎÃÅÓ ÓÕÃÈ ÁÓ )%%% )%#/.ȟ ÁÎÄ )%%% %##%-!ÓÉÁȢ (Å ÓÅÒÖÅÓ ÁÓ ÔÈÅ ÍÅÍÂÅÒ 
ÏÆ ÔÈÅ )%%% )%3 4ÅÃÈÎÉÃÁÌ #ÏÍÍÉÔÔÅÅ ÏÎ 0Ï×ÅÒ %ÌÅÃÔÒÏÎÉÃÓȟ 3ÅÃÒÅÔÁÒÙ ÏÆ ),$# #ÏÍÍÉÔÔÅÅ ÏÆ 
)%%% )!3ȟ ÁÎÄ 0ÕÂÌÉÃÁÔÉÏÎ #ÈÁÉÒ ÏÆ ÔÈÅ 7ÉÒÅÌÅÓÓ 0Ï×ÅÒ 4ÒÁÎÓÆÅÒ 3ÙÓÔÅÍÓ 4ÅÃÈÎÉÃÁÌ #ÏÍÍÉÔÔÅÅ 
ÆÏÒ )%%% 0Ï×ÅÒ %ÌÅÃÔÒÏÎÉÃÓ 3ÏÃÉÅÔÙȢ 
 

(ÉÇÈ &ÒÅÑÕÅÎÃÙ 0Ï×ÅÒ %ÌÅÃÔÒÏÎÉÃÓ ÁÎÄ ÉÔÓ 7ÉÒÅÌÅÓÓ 0Ï×ÅÒ 4ÒÁÎÓÆÅÒ !ÐÐÌÉÃÁÔÉÏÎ 
 
!ÂÓÔÒÁÃÔȡ )Î ÒÅÃÅÎÔ ÄÅÃÁÄÅÓȟ ÔÈÅÒÅ ÉÓ ÆÁÓÔ ÄÅÖÅÌÏÐÍÅÎÔ ÈÉÇÈ ÆÒÅÑÕÅÎÃÙ ÐÏ×ÅÒ ÃÏÎÖÅÒÓÉÏÎ 
ÔÅÃÈÎÏÌÏÇÙȢ "Ù ÉÎÃÒÅÁÓÉÎÇ ÔÈÅ ÏÐÅÒÁÔÉÎÇ ÆÒÅÑÕÅÎÃÙȟ ÔÈÅ ÐÏ×ÅÒ ÄÅÎÓÉÔÙ ÏÆ ÔÈÅ ÐÏ×ÅÒ ÍÏÄÕÌÅ 
ÃÁÎ ÂÅ ÇÒÅÁÔÌÙ ÉÍÐÒÏÖÅÄȟ ÁÎÄ ÄÙÎÁÍÉÃ ÒÅÓÐÏÎÓÅ ÃÁÎ ÂÅ ÅÎÈÁÎÃÅÄȢ /ÎÅ ÏÆ ÔÈÅ ÍÏÓÔ ÅÍÅÒÇÉÎÇ 
ÁÐÐÌÉÃÁÔÉÏÎÓ ÏÆ ÈÉÇÈ ÆÒÅÑÕÅÎÃÙ ÐÏ×ÅÒ ÃÏÎÖÅÒÓÉÏÎ ÉÓ ×ÉÒÅÌÅÓÓ ÐÏ×ÅÒ ÔÒÁÎÓÆÅÒ ÓÙÓÔÅÍȢ ×ÈÉÃÈ 
ÃÁÎ ÅÎÈÁÎÃÅ ÆÒÅÅÄÏÍ ÁÎÄ ÄÉÓÔÁÎÃÅȢ &ÏÒ ÔÈÅ ÔÁÌË ÆÉÒÓÔÌÙȟ ÔÈÅ ÁÄÖÁÎÔÁÇÅÓ ÁÎÄ ÃÈÁÌÌÅÎÇÅÓ ÏÆ ÈÉÇÈ 
ÆÒÅÑÕÅÎÃÙ ÒÅÓÏÎÁÎÔ ×ÉÒÅÌÅÓÓ ÐÏ×ÅÒ ÔÒÁÎÓÆÅÒ ÓÙÓÔÅÍ ÁÒÅ ÄÅÍÏÎÓÔÒÁÔÅÄȢ "ÁÓÅÄ ÏÎ ÈÉÇÈ 
ÏÐÅÒÁÔÉÎÇ ÆÒÅÑÕÅÎÃÙȟ ÔÈÅ ÌÁÒÇÅ ÔÒÁÎÓÆÏÒÍÁÔÉÏÎ ÒÁÎÇÅ ÁÎÄ ÈÉÇÈ ÍÉÓÁÌÉÇÎÍÅÎÔ ÔÏÌÅÒÁÎÃÅ ÃÁÎ ÂÅ 
ÁÃÈÉÅÖÅÄ ÔÈÒÏÕÇÈ ÒÅÓÏÎÁÎÔ ÃÏÕÐÌÉÎÇ ÂÅÔ×ÅÅÎ ÔÈÅ ÔÒÁÎÓÍÉÔÔÉÎÇ ÃÏÉÌ ÁÎÄ ÒÅÃÅÉÖÉÎÇ ÃÏÉÌȢ !ÌÓÏȟ 
ÔÈÅ 704 ÓÙÓÔÅÍ ÖÏÌÕÍÅ ÃÁÎ ÂÅ ÓÉÇÎÉÆÉÃÁÎÔÌÙ ÒÅÄÕÃÅÄ ÁÎÄ ÐÏ×ÅÒ ÄÅÎÓÉÔÙ ÃÁÎ ÂÅ ÉÍÐÒÏÖÅÄȢ 
3ÅÃÏÎÄÌÙȟ ÔÈÅ ÁÐÐÌÉÃÁÔÉÏÎ ÆÉÅÌÄÓ ÁÎÄ ÐÒÏÄÕÃÔÓ ÏÆ ÈÉÇÈ ÆÒÅÑÕÅÎÃÙ 704 ÓÙÓÔÅÍ ÁÒÅ ÉÎÔÒÏÄÕÃÅÄȟ 
ÓÕÃÈ ÁÓ ÍÏÂÉÌÅ ÄÅÖÉÃÅÓȟ ÂÉÏÅÌÅÃÔÒÏÎÉÃÓ ÄÅÖÉÃÅÓȟ ÁÅÒÏÓÐÁÃÅ ÅÑÕÉÐÍÅÎÔȟ ÅÔÃȢ &ÉÎÁÌÌÙȟ ÔÈÅ 
ÄÅÖÅÌÏÐÍÅÎÔ ÔÒÅÎÄ ÁÎÄ ÃÈÁÌÌÅÎÇÅÓ ÏÆ ÈÉÇÈ ÆÒÅÑÕÅÎÃÙ ÒÅÓÏÎÁÎÔ ÃÏÎÖÅÒÔÅÒ ÔÅÃÈÎÏÌÏÇÙ ÁÒÅ 
ÄÉÓÃÕÓÓÅÄȟ ÓÕÃÈ ÁÓ ÈÉÇÈ ÅÆÆÉÃÉÅÎÃÙ ÁÎÄ ÈÉÇÈ ÐÏ×ÅÒ ÄÅÎÓÉÔÙ ÁÐÐÒÏÁÃÈÅÓȟ ÍÕÌÔÉ-ÂÁÎÄ 
ÔÒÁÎÓÍÉÔÔÅÒ ÏÒ ÒÅÃÅÉÖÅÒȟ ÆÁÒ-ÆÉÅÌÄ 704 ÓÙÓÔÅÍȟ ÁÎÄ ÍÁÇÎÅÔÉÃ ÏÐÔÉÍÉÚÁÔÉÏÎ ÆÏÒ ÌÁÒÇÅ ÓÐÁÃÅ 
ÔÒÁÎÓÍÉÓÓÉÏÎ ÉÎ ς$ ÁÎÄ σ$ ÃÏÎÄÉÔÉÏÎÓȢ 

 
 



 

 

  Keynote Speaker    

 

 Sheldon Williamson  
Professor  and NSERC Canada Research Chair  in  

Electric  Energy Storage Systems for  

Transportation  Electrification   

Ontario  Tech University,  Canada 

Speech Time: 11:00-11:40, December 14 

Venue: Guoji Hall, Wufu Building, 2F  (Һᶍχᶂ Һ ᴖι

ҋ ₥ 2 ₥) 

ZOOM ID: 8415 9034 016 Passcode: 1316 
 
 
3ÈÅÌÄÏÎ 3Ȣ 7ÉÌÌÉÁÍÓÏÎ ɉ3ȭπρɀ-ȭπφɀ3-ȭρσɊ ÒÅÃÅÉÖÅÄ ÔÈÅ ÂÁÃÈÅÌÏÒͻÓ ÏÆ ÅÎÇÉÎÅÅÒÉÎÇ ɉ"Ȣ%ȢɊ ÄÅÇÒÅÅ 
ÉÎ ÅÌÅÃÔÒÉÃÁÌ ÅÎÇÉÎÅÅÒÉÎÇ ×ÉÔÈ ÈÉÇÈ ÄÉÓÔÉÎÃÔÉÏÎ ÆÒÏÍ 5ÎÉÖÅÒÓÉÔÙ ÏÆ -ÕÍÂÁÉȟ -ÕÍÂÁÉȟ )ÎÄÉÁȟ ÉÎ 
ρωωωȢ (Å ÒÅÃÅÉÖÅÄ ÔÈÅ ÍÁÓÔÅÒͻÓ ÏÆ ÓÃÉÅÎÃÅ ɉ-Ȣ3ȢɊ ÄÅÇÒÅÅ ÉÎ ςππςȟ ÁÎÄ ÔÈÅ ÄÏÃÔÏÒ ÏÆ ÐÈÉÌÏÓÏÐÈÙ 
ɉ0ÈȢ$ȢɊ ÄÅÇÒÅÅ ɉ×ÉÔÈ (ÏÎÓȢɊ ÉÎ ςππφȟ ÂÏÔÈ ÉÎ ÅÌÅÃÔÒÉÃÁÌ ÅÎÇÉÎÅÅÒÉÎÇȟ ÆÒÏÍ ÔÈÅ )ÌÌÉÎÏÉÓ )ÎÓÔÉÔÕÔÅ ÏÆ 
4ÅÃÈÎÏÌÏÇÙȟ #ÈÉÃÁÇÏȟ ),ȟ 53!ȟ ÓÐÅÃÉÁÌÉÚÉÎÇ ÉÎ ÁÕÔÏÍÏÔÉÖÅ ÐÏ×ÅÒ ÅÌÅÃÔÒÏÎÉÃÓ ÁÎÄ ÍÏÔÏÒ ÄÒÉÖÅÓȟ ÁÔ 
ÔÈÅ 'ÒÁÉÎÇÅÒ 0Ï×ÅÒ %ÌÅÃÔÒÏÎÉÃÓ ÁÎÄ -ÏÔÏÒ $ÒÉÖÅÓ ,ÁÂÏÒÁÔÏÒÙȢȟ (Å ÉÓ ÁÎ !ÓÓÏÃÉÁÔÅ 0ÒÏÆÅÓÓÏÒ ÁÎÄ 
.3%2# #ÁÎÁÄÁ 2ÅÓÅÁÒÃÈ #ÈÁÉÒ ÉÎ 4ÒÁÎÓÐÏÒÔÁÔÉÏÎ %ÌÅÃÔÒÉÆÉÃÁÔÉÏÎ ÁÎÄ %ÌÅÃÔÒÉÃ %ÎÅÒÇÙ 3ÔÏÒÁÇÅ 
3ÙÓÔÅÍÓȟ ×ÉÔÈÉÎ ÔÈÅ $ÅÐÁÒÔÍÅÎÔ ÏÆ %ÌÅÃÔÒÉÃÁÌȟ #ÏÍÐÕÔÅÒȟ ÁÎÄ 3ÏÆÔ×ÁÒÅ %ÎÇÉÎÅÅÒÉÎÇȟ &ÁÃÕÌÔÙ ÏÆ 
%ÎÇÉÎÅÅÒÉÎÇ ÁÎÄ !ÐÐÌÉÅÄ 3ÃÉÅÎÃÅȟ ÁÔ ÔÈÅ 5ÎÉÖÅÒÓÉÔÙ ÏÆ /ÎÔÁÒÉÏ-)ÎÓÔÉÔÕÔÅ ÏÆ 4ÅÃÈÎÏÌÏÇÙȟ /ÓÈÁ×Áȟ 
/.ȟ 53!Ȣ &ÒÏÍ ςππφ ÔÏ ςπρτȟ ÈÅ ×ÁÓ ×ÉÔÈ ÔÈÅ $ÅÐÁÒÔÍÅÎÔ ÏÆ %ÌÅÃÔÒÉÃÁÌ ÁÎÄ #ÏÍÐÕÔÅÒ 
%ÎÇÉÎÅÅÒÉÎÇȟ #ÏÎÃÏÒÄÉÁ 5ÎÉÖÅÒÓÉÔÙȟ -ÏÎÔÒÅÁÌȟ 1#ȟ #ÁÎÁÄÁȢ (ÉÓ ÍÁÉÎ ÒÅÓÅÁÒÃÈ ÉÎÔÅÒÅÓÔÓ ÉÎÃÌÕÄÅ 
ÔÈÅ ÓÔÕÄÙ ÁÎÄ ÁÎÁÌÙÓÉÓ ÏÆ ÅÌÅÃÔÒÉÃ ÄÒÉÖÅ ÔÒÁÉÎÓ ÆÏÒ ÅÌÅÃÔÒÉÃȟ ÈÙÂÒÉÄ ÅÌÅÃÔÒÉÃȟ ÐÌÕÇ-ÉÎ ÈÙÂÒÉÄ ÅÌÅÃÔÒÉÃȟ 
ÁÎÄ ÆÕÅÌ ÃÅÌÌ ÖÅÈÉÃÌÅÓȢ (ÉÓ ÒÅÓÅÁÒÃÈ ÉÎÔÅÒÅÓÔÓ ÁÌÓÏ ÉÎÃÌÕÄÅ ÍÏÄÅÌÉÎÇȟ ÁÎÁÌÙÓÉÓȟ ÄÅÓÉÇÎȟ ÁÎÄ ÃÏÎÔÒÏÌ 
ÏÆ ÐÏ×ÅÒ ÅÌÅÃÔÒÏÎÉÃ ÃÏÎÖÅÒÔÅÒÓ ÁÎÄ ÍÏÔÏÒ ÄÒÉÖÅÓ ÆÏÒ ÌÁÎÄȟ ÓÅÁȟ ÁÉÒȟ ÁÎÄ ÓÐÁÃÅ ÖÅÈÉÃÌÅÓȟ ÁÓ ×ÅÌÌ ÁÓ 
ÔÈÅ ÐÏ×ÅÒ ÅÌÅÃÔÒÏÎÉÃ ÉÎÔÅÒÆÁÃÅ ÁÎÄ ÃÏÎÔÒÏÌ ÏÆ ÒÅÎÅ×ÁÂÌÅ ÅÎÅÒÇÙ ÓÙÓÔÅÍÓȢȟ $ÒȢ 7ÉÌÌÉÁÍÓÏÎ 
ÃÕÒÒÅÎÔÌÙ ÓÅÒÖÅÓ ÁÓ Á $ÉÓÔÉÎÇÕÉÓÈÅÄ ,ÅÃÔÕÒÅÒ ÏÆ ÔÈÅ )%%% 6ÅÈÉÃÕÌÁÒ 4ÅÃÈÎÏÌÏÇÙ 3ÏÃÉÅÔÙ ɉ643ɊȢ (Å 
ÁÌÓÏ ÓÅÒÖÅÓ ÁÓ ÁÎ !ÓÓÏÃÉÁÔÅ %ÄÉÔÏÒ ÆÏÒ ÔÈÅ )%%% 4ÒÁÎÓÁÃÔÉÏÎÓ ÏÎ )ÎÄÕÓÔÒÉÁÌ %ÌÅÃÔÒÏÎÉÃÓȟ ÔÈÅ )%%% 
4ÒÁÎÓÁÃÔÉÏÎÓ ÏÎ 0Ï×ÅÒ %ÌÅÃÔÒÏÎÉÃÓȟ ÔÈÅ )%%% 4ÒÁÎÓÁÃÔÉÏÎÓ ÏÎ 4ÒÁÎÓÐÏÒÔÁÔÉÏÎ %ÌÅÃÔÒÉÆÉÃÁÔÉÏÎȟ 
ÁÎÄ ÔÈÅ )%%% *ÏÕÒÎÁÌ ÏÆ %ÍÅÒÇÉÎÇ ÁÎÄ 3ÅÌÅÃÔÅÄ 4ÏÐÉÃÓ ÉÎ 0Ï×ÅÒ %ÌÅÃÔÒÏÎÉÃÓȢ 
 
%ÍÐÏ×ÅÒÉÎÇ ÔÈÅ &ÕÔÕÒÅȡ %--ÏÂÉÌÉÔÙ 4ÒÅÎÄÓ ÁÎÄ /ÐÐÏÒÔÕÎÉÔÉÅÓ ÉÎ "ÁÔÔÅÒÙ 4ÅÃÈÎÏÌÏÇÙ 
  
 

!ÂÓÔÒÁÃÔȡ 4ÈÉÓ ÔÁÌË ×ÉÌÌ ÅØÐÌÏÒÅ ÔÈÅ ÌÁÔÅÓÔ ÁÄÖÁÎÃÅÍÅÎÔÓ ÁÎÄ ÅÍÅÒÇÉÎÇ ÔÒÅÎÄÓ ÉÎ ÂÁÔÔÅÒÙ 
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Invited Speech | 13:30-13:50 
 

Shiling Zhang 
State Grid Chongqing Electric Power Company Chongqing Electric 

Power Research Institute, China  
Speech Title: Research on Structural Specification and Virtual Construction 
Method of Physical-Field for Digital Twin Model of C5F10O Insulated 
Bushing 
 
Abstract: The valve side bushing of converter transformer is the important 
component in the ultra-high voltage direct current transmission system. It 
is of great significance to conduct state evaluation analysis and fault 
warning. Traditional fault warning and state evaluation methods rely on 
large amount of physical experiments and manual data collection. The 
design process of the valve side bushing is time-consuming and relies on 
human design experience. Therefore, this article proposes a standard for 
constructing digital twin models of equipment around the valve side 
bushing of converter transformers, and based on geometric model of the 
solid bushing, carries out the construction of twin models for the valve side 
bushing of the converter transformers. In order to achieve the timeliness of 
the twin model calculation, this paper adopts the partitioned order 
reduction POD method to reduce the order of the twin model, significantly 
improving the calculation speed of the electromagnetic thermal flow 
coupling model on the valve side bushing. Based on the proposed digital 
twin  model structure specification, this paper constructs digital twin 
visualization platform for the converter valve side bushing, effectively 
improving the efficiency of valve side bushing design and monitoring, and 
achieving the visual monitoring of valve side bushing and the application of 
digital twin technology. 

PS3059 
13:50-14:05 

Model Predictive Control Strategy for PV Station Boost Converter based on 
Disturbance Observer 
Authors: Chengchen Huang, He Huang, Ting Zhou, Pengyu Wang 
Presenter: Pengyu Wang, China Energy Engineering Group Jiangsu Power 
Design Institute Co., LTD., China 
 
Abstract: Compared to traditional AC power grids, DC power grids have the 



 

 

advantages of high transmission efficiency, high power density, and 
flexibility and controllability. DC transmission and distribution based on DC 
technology is one of the effective means to achieve large-scale PV grid 
connection. In order to achieve stable grid connection of distributed PV 
power station DC boost converters and good control of station level DC 
boost converters, an innovative model predictive control method based on 
linear discrete disturbance observer is proposed. This method designs two 
disturbance observers to improve the anti-interference ability of modular 
multilevel converters for AC side current control and circulating current 
control under voltage fluctuations and inductance parameter mismatches in 
the power grid. The simulation results have verified the feasibility and 
correctness of the proposed control strategy. 

PS4137 
14:05-14:20 

Integrating Reinforcement Learning for Behavioral Analysis in 
Interconnected Electricity and Carbon Markets 
Authors: Zhe Chen, Zeqi Zhang, Yingjie Li, Zhiwei Huang 
Presenter: Zhe Chen, Shenzhen Power Supply Co., Ltd., China 
 
Abstract: The integration of electricity and carbon markets plays a crucial 
role in promoting renewable energy adoption and achieving global carbon 
reduction targets. However, the interconnection of these markets 
introduces significant challenges due to their inherent complexity and 
dynamic nature. This paper proposes a hybrid experimental learning 
framework, combining real-world experimentation and reinforcement 
learning-based generative models, to analyze participant behavior and 
market dynamics in coupled electricity and carbon markets.The framework 
simulates trading processes by modeling strategic bidding behaviors using a 
reinforcement learning approach, formulated as a Markov Decision Process 
(MDP). Leveraging both historical and experimental data, the model 
generates bidding strategies that adapt to market conditions while 
balancing economic and environmental objectives. A case study based on 
the Guangdong electricity market, incorporating modified IEEE 6-bus 
systems and real-world carbon trading scenarios, demonstrates the 
effectiveness of this approach in capturing market complexities and 
uncovering distinct behavioral patterns among participants.Results 
highlight the ability of reinforcement learning-based generative models to 
replicate human decision-making and optimize bidding strategies in 
interconnected markets. The findings provide insights into market 
behaviors, regulatory impacts, and potential strategies for improving 
efficiency and sustainability in the energy sector. This study underscores 
the value of hybrid experimental learning as a tool for exploring coupled 
market dynamics and guiding the transition to low-carbon energy systems. 

PS3064 
14:20-14:35 

A Short-term Photovoltaic Power Prediction Model Based on CNN-GRU with 
Moss Growth Optimization and Attention Mechanism 
Authors: Heng Zhang, Yankun Xia, Huang Peng, Gaoping Zheng 
Presenter: Heng Zhang, Xihua University, China 
 
Abstract: The output power of photovoltaic (PV) power plants is subject to 
fluctuations due to meteorological conditions and defects in power 
equipment. Therefore, accurate PV power prediction is of great importance 



 

 

for grid scheduling. In order to address the issue of the limited accuracy of a 
single gated recurrent unit model (GRU) when applied to PV power 
prediction, A Short-term photovoltaic power prediction model based on 
CNN-GRU with moss growth optimization and attention mechanism has 
been developed. The thresholds and parameters of the GRU and Attention 
models are optimized by the moss growth optimization to establish a short-
term photovoltaic power prediction model with near-optimal parameters. 
Test results based on a PV plant dataset show that the proposed model in 
this paper has a low error rate, a higher fitting coefficient, and enhanced 
stability in both cloudy and sunny weather environments. The model 
exhibited a high degree of fit, reaching 0.9923 for sunny days and 0.9661 for 
cloudy days, which substantiates the efficacy of the proposed approach. 

PS4119 
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Improvement of Carrying Capacity of Distribution Network Based on 
Aggregated Power Characteristics of Electric Vehicles 
Authors: Qingguang Yu, Leidong Yuan, Xin Yao, Min Guo, Ding Liu, Xiaoyu Li, 
Xiaoyu Che, Peizheng Zhang 
Presenter: Leidong Yuan, Tsinghua University, China 
 
Abstract: A scheme based on electric vehicle (EV) aggregate power 
characteristics is proposed to improve the capacity of distribution network 
with large-scale EVs and PV access, which is suitable for the operation 
optimization of integrated photovoltaic-storage-charging (PVSC) stations in 
distribution network and the improvement of the power grid's ability to 
absorb distributed vehicle-to-grid (V2G) resources and PV resources. The 
proposed EV aggregate load characteristic model is helpful to construct the 
mapping relationship between EV carrying capacity of power grid and its 
capacity parameters and voltage level, and further construct the 
optimization model. Furthermore, the optimal control scheme of EV and PV 
capacity of distribution network is proposed. Simulation results show that 
the proposed control scheme can accommodate more EVs than the 
traditional scheme under the same capacity of energy storage equipment. 

PS1009 
14:50-15:05 

Optimization of Energy Storage Capacity Allocation in Microgrid Systems for 
Industrial Parks 
Authors: Jian-hong Zhu, Shaoxuan Chen, Juping Gu, Han Li, Yi Zhang, Yu He 
Presenter: Shaoxuan Chen, Nantong University, China 
 
Abstract: An optimization strategy for storage capacity is proposed to 
enhance operational efficiency and maximize local renewable energy usage 
in industrial park microgrids. This approach is designed to balance energy 
sources and loads, thereby reducing operational costs and enhancing grid 
stability. Firstly, a microgrid structure incorporating sources, grid, loads, 
and storage is constructed. To cope with the fluctuations in grid frequency 
and voltage due to the integration of wind and solar power, simultaneously 
storing as much new energy generation surplus as possible. The objective 
function is constructed to minimize the total cost of electricity purchase, 
energy storage investment, and the cost of wasted wind and solar energy. 
Constraints such as power balance, storage output, and wind and solar 
outputs are considered to optimize the rated capacity and power of storage 



 

 

and initial state of charge (SOC). Then, simulation analysis of a typical day's 
operation data from a specific park microgrid is done, which shows that 
different initial states of charge significantly impact the system's operating 
costs and energy shortage rates. An initial SOC of 0.9 results in the lowest 
operating costs and energy shortage rates, confirming the importance of 
properly setting the initial charge state to enhance the economic efficiency 
and stability of the microgrid. 

PS1014 
15:05-15:20 

A Novel Microgrid Energy Management Method Based on Hierarchical 
Timed Colored Petri Net Under Multiple Natural Scenarios 
Authors: Juntao Hu, Mi Zhao and Hong Zhang 
Presenter: Juntao Hu, Shihezi University, China 
 
Abstract: In order to explore the operational characteristics of the microgrid 
in different natural scenarios, this paper proposes an energy management 
method for the wind-solarstorage microgrid based on hierarchical timed 
colored Petri net (HTCPN). Firstly, the model of HTCPN is constructed 
according to the actual operation mode of the microgrid. Secondly, a 
ÒÅÇÉÏÎȭÓ ÔÙÐÉÃÁÌ ÅÎÖÉÒÏÎÍÅÎÔ ÁÎÄ ÌÏÁÄ ÉÎÆÏÒÍÁÔÉÏÎ ÉÎ ÆÏÕÒ ÓÅÁÓÏÎÓ ÁÒÅ ÕÓÅÄ 
as the input data of the model. A wide range of simulation experiments is 
performed on CPN TOOLS platform to reduce interference from 
randomness. Then, the operating costs of the model and the output power 
of each unit within it are obtained. Finally, based on the output data, four 
evaluation indexes are calculated to quantitatively analyze the operation 
characteristics of the microgrid. The results of simulation experiments 
indicate that this method can effectively reflect the distinctive operational 
characteristics of the microgrid in different scenarios. Moreover, by 
automatically simulating the operation of a practical microgrid, the 
operational status of units can be observed. 

PS1017 
15:20-15:35 

Effective Energy Management in Smart Homes Through DR-Oriented 
Appliance Scheduling 
Authors: Fazal Hussain, Qi Huang*, Jawad Hussain, Baqir Ali Mirjat, Kashif 
Manzoor, Syed Adrees Ahmed, Muhammad Irfan Khan 
Presenter: Fazal Hussain, University of Electronic Science and Technology of 
China, China 
 
Abstract: This paper presents an optimal scheduling model for household 
appliances in smart homes, focusing on residential demand response (DR) 
to reduce consumer electricity costs and enhance power system stability. 
The model integrates considerations of electricity costs, incentives, and 
consumer inconvenience under time-of-use (TOU) pricing. It explores how 
the inconvenience weighting factor impacts total costs and analyzes the 
effect of incentives on optimization outcomes. Simulation results 
demonstrate ÔÈÅ ÍÏÄÅÌȭÓ ÅÆÆÉÃÁÃÙȟ ÉÎÄÉÃÁÔÉÎÇ Á ÐÏÔÅÎÔÉÁÌ ÒÅÄÕÃÔÉÏÎ ÏÆ στȢχρϷ 
in consumer costs. Additionally, findings suggest that increasing 
inconvenience raises costs, impacting consumer participation in DR 
programs. The study also shows that incentives effectively shift loads and 
lower energy expenses, providing new insights into residential DR 
applications. 
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Zhijie Zhang  
Systems Engineering Research Institute, China  

Speech Title: Development of a Novel Charging Station for Underwater 
Power Supply to Rotating AUVs 
 
Abstract: This paper presents a novel charging Station for Underwater Power 
Supply to Rotating AUVs. The new charging station is mainly designed to 
solve the problem of low energy density of lithium batteries carried by 
existing charging stations, which limits the number of times the charging 
station can supply the AUVs. The station has utilized lithium battery system, 
closed hydrogen oxygen fuel cell system, and wireless energy transmission 
device. The platform adopts DC power supply network structure to facilitate 
the grid connection operation of different energy systems. To avoid flooding 
of fuel cells and extend their operating cycle, the reverse pulse of exhaust gas 
simultaneously to the anode and cathode method is utilized. Meanwhile, in 
order to adapt to the structural configuration of AUVs, a wireless charging 
system based on full Rotary conversion coil is designed. The composition 
architecture, structural form, electrical architecture, fuel cell system, and 
wireless energy transmission system of the station are introduced and 
analyzed. A test prototype is built in the lab and the charging effect is 
simulated. 

PS3034-A 
13:50-14:05 

The Sustainable Analysis of Nuclear Energy Expansion in China 
Authors: Wenjie Ding 
Presenter: Wenjie Ding, Institute of Nuclear Physics and Chemistry, CAEP, 
China 
 
Abstract: As a clean and efficient energy source, nuclear power plays an 
important role in increasing energy supply, optimizing energy structure and 
realizing low-carbon development. The development scale and route of 
nuclear energy have been widely concerned. Therefore, high, medium and 
low nuclear energy development scenarios were set, and five possible 
development routes of nuclear energy expansion in China were proposed. 
Through the dynamic mass flow model, quantitative analysis was made on 



 

 

the natural uranium consumption, TRU storage and TRU cumulative 
recycling of five nuclear energy development routes under three scenarios. 
The results show that FR MIXED route could reduce the consumption of 
natural uranium to the greatest extent, but the TRU accumulative recycle was 
high. The natural uranium consumption in ZFFR MIXED route was slightly 
higher than that of FR MIXED route, but it could significantly reduce the TRU 
cumulative recycling amount. 

PS3035 
14:05-14:20 

Addressing Operational Challenges in Hybrid Solar-Diesel Power Systems in 
Coastal Tropics 
Authors: Rachmat Hermawan, Nova Ardyanto 
Presenter: Rachmat Hermawan, PT PLN (Persero), Indonesia 
 
Abstract: This study investigates operational challenges in a 185 kWp hybrid 
Diesel-Solar Power Plant (PLTD-PLTS) system in the Derawan Archipelago, 
East Kalimantan, supporting residential and tourism energy needs. Novel in 
its approach, this research addresses previously unexamined environmental 
and structural factors impacting PV performance in tropical coastal settings, 
such as shading, physical damage (cracks, hotspots), and debris 
accumulation. Utilizing a Root Cause Problem Solving (RCPS) methodologyɂ
uncommonly applied in similar operational studiesɂthe analysis identifies 
insufficient cleaning, grounding, and lack of lightning protection as critical 
failure points. Recommendations include scheduled maintenance, tree 
trimming, anti -debris mesh installation, and enhanced electrical safety. A 
monitoring system is also proposed to ensure long-term reliability in this 
unique environment. 

PS2030 
14:20-14:35 

Ultra-Short-Term Wind Power Forecasting Based on the Improved DLinear 
Model 
Authors: Peiyi Cai, Cheng Peng, Kun Zou and Peijie Huang 
Presenter: Peiyi Cai, South China Agricultural University, China 
 
Abstract: Wind energy plays a more significant role in power grids due to its 
eco-friendly and renewable characteristics. This study proposes an improved 
prediction approach using the DLinear model, which incorporates the 
interactive learning module along with the channel and token attention 
mechanisms. The initial step involves decomposing the input time series into 
trend and seasonal components with a moving average kernel, followed by 
applying interactive learning to improve the modeling of these components. 
The combined framework demonstrates superior performance on multiple 
private datasets, significantly improving prediction accuracy and reliability 
compared to existing baseline models. The experimental findings show that 
the proposed method achieves a lower mean square error (MSE) and a lower 
mean absolute error (MAE) than several current models on two private 
datasets, thereby showcasing the combined effectiveness of these two 
modules. 

PS2032 
14:35-14:50 

LSTM Vibration Prediction Based on Wavelet Analysis and PSO for the 
pumped storage hydropower unit 
Authors: Quan Wang, Chen Yang, Liangliang Nie, Xuan Liu 
Presenter: Quan Wang, Chongqing University, China 



 

 

 
Abstract: Against the backdrop of the global energy transition, achieving 
carbon peaking and carbon neutrality has become a common goal of the 
international community. Pumped storage, as a pivotal energy storage 
technology, plays a crucial role in the regulation of power grids. This study 
concentrates on the vibration prediction problem of pump-turbine units in 
pumped storage power plants, proposes a long short-term memory (LSTM) 
neural network model that integrates wavelet analysis (WA) and particle 
swarm optimization (PSO), namely WA-PSO-LSTM. The model applies 
wavelet transform for multi -scale decomposition of vibration signals to 
identify and extract different frequency components of the signals, and then 
predicts the decomposed signal subsets using the LSTM model, while the 
hyperparameters of the LSTM model are optimized using the PSO algorithm, 
and finally the prediction value of the original signal is obtained by 
synthesising the prediction results. The study employs the vibration data of 
unit No. 2 of a specific power plant under pump condition as the 
experimental subject. A comparative analysis of the traditional LSTM model 
and the LSTM-PSO model revealed that the WA-PSO-LSTM model 
demonstrated superior performance in several evaluation indicators, 
thereby substantiating the model's notable advantages in terms of prediction 
accuracy and stability. Furthermore, the study assesses the precise influence 
of distinct wavelet functions on the predictive performance. The 
experimental findings indicate that the DB2 wavelet function yielded the 
most optimal prediction in this particular case. The proposal of the WA-PSO-
LSTM model not only provides an effective tool for condition monitoring and 
health management of pump-turbine units but also provides a feasible 
research method for signal prediction of other complex engineering 
equipment, which has important engineering application value and 
theoretical research significance. 

PS4086 
14:50-15:05 

Experimental Study on the Effect of Temperature ÏÎ ÔÁÎɿ Measurement of 
110 kV Voltage Transformer 
Authors: Hong Gu, Tianxiang Chen, Lehui Cai, Zhuofeng Jiang 
Presenter: Gu Hong, Chengdu University of Technology, China 
 
Abstract: Voltage transformer as a substation important equipment, 
assuming the role of measurement, control and protection. Equipment in the 
operation process is susceptible to temperature and other factors that cause 
insulation defects, need to carry out regular insulation preventive testing. In 
this paper, we take 110kV series-type voltage transformer as the research 
ÏÂÊÅÃÔȟ ÁÎÄ ÕÓÅ ÆÏÕÒ ÄÉÆÆÅÒÅÎÔ ×ÉÒÉÎÇ ÍÅÔÈÏÄÓ ÔÏ ÅØÐÌÏÒÅ ÔÈÅ ÃÈÁÎÇÅÓ ÏÆ ÔÁÎɿ 
value and capacitance under different ambient temperatures, insulating oil 
temperatures, and insulating oil moisture conditions, to verify the 
applicability and reasonableness of the relevant values in the Regulations, 
and to provide an effective basis for the series-type voltage transformer to 
ÄÅÔÅÒÍÉÎÅ ÔÈÅ ÉÎÓÕÌÁÔÉÏÎ ÆÁÕÌÔÓ ÏÆ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÔÈÒÏÕÇÈ ÔÈÅ ÔÁÎɿ ÖÁÌÕÅȢ 4ÈÅ 
ÒÅÓÕÌÔÓ ÓÈÏ× ÔÈÁÔ ÔÈÅ ÔÁÎɿ ÖÁÌÕÅ ÉÎÃÒÅÁÓÅÓ ×ÉÔÈ ÔÈÅ ÒÉÓÅ ÏÆ ÔÅÍÐÅÒÁÔÕÒÅ ÕÎÄÅÒ 
different wiring methods, while the capacitance is basically unchanged, the 
end shielding method is the most sensitive to the moisture of insulating oil 
under different temperature conditions, when the insulation is normal, the 



 

 

conventional inverse wiring is more sensitive to the temperature change, 
when the insulation is faulty, the conventional positive wiring is more 
sensitive, to determine whether there are insulation defects of voltage 
ÔÒÁÎÓÆÏÒÍÅÒÓ ÓÈÏÕÌÄ ÂÅ ÍÅÁÓÕÒÅÄ ÂÙ ÔÈÅ ÔÁÎɿ ÖÁÌÕÅ ÉÎ ÌÏ×ÅÒ ÔÅÍÐÅÒÁÔÕÒÅ ÁÓ 
ÔÈÅ ÍÁÉÎ ÃÒÉÔÅÒÉÏÎȟ ÁÎÄ ÔÈÅ Ȱ2ÅÇÕÌÁÔÉÏÎÓȱ ×ÉÌÌ ÂÅ ÕÓÅÄ ÔÏ ÄÅÔÅÒÍÉÎÅ ×ÈÅÔÈÅÒ 
there are insulation defects of the series type voltage transformer through 
ÔÈÅ ÔÁÎɿ ÖÁÌÕÅȢ *ÕÄÇÍÅÎÔ ÏÆ ×ÈÅÔÈÅÒ ÔÈÅ ÖÏÌÔÁÇÅ ÔÒÁÎÓÆÏÒÍÅÒ ÉÎÓÕÌÁÔÉÏn 
ÄÅÆÅÃÔÓ ÓÈÏÕÌÄ ÂÅ ÍÅÁÓÕÒÅÄ ÁÔ ÌÏ×ÅÒ ÔÅÍÐÅÒÁÔÕÒÅÓ ÔÁÎɿ ÁÓ ÔÈÅ ÍÁÉÎ 
ÃÒÉÔÅÒÉÏÎȟ Ȱ2ÅÇÕÌÁÔÉÏÎÓȱ ÉÎ ÔÈÅ ÒÅÌÅÖÁÎÔ ÔÁÎɿ ÖÁÌÕÅ ÃÒÉÔÅÒÉÏÎ ÓÈÏÕÌÄ ÂÅ 
adjusted in a timely manner. 
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PS3063 
16:00-16:15 

PDMS-based Barium Titanate Piezoelectrical Coatings for Antifouling 
Authors: Siwei Pan, Yihua Qian, Qing Wang and Yaohong Zhao 
Presenter: Siwei Pan, Electric Power Research Institute of Guangdong Power 
Grid Co., Ltd., China 
 
Abstract: This study aims to exploit a piezoelectric composite based on 
polydimethylsiloxane (PDMS) and barium titanate (BTO) and apply it to 
antifouling coatings for electrical equipment. BTO nanoparticles and nanorods 
(BTO NPs and NRs) were synthesized using the hydrothermal method and 
were characterized by SEM, TEM, XRD, and FITR tests. The prepared 
nanomaterials were composited with a PDMS matrix to prepare piezoelectric 
composites with different mass fractions. The piezoelectric property tests 
showed that the 5 wt% BTO NPs/PDMS composite exhibited the highest 
piezoelectric coefficient d33 and the best piezoelectric output in its PENG. 
Importantly, the BTO/PDMS coated insulators can effectively reduce the 
adhesion of dirt under the DC field, which provides a new idea for the design 
of new environmentally friendly anti-fouling materials for power 
transmission systems. 

PS1002 
16:15-16:30 

Research on the Influence Factors of Inrush Current in Ultra-High Voltage 
Converter Transformers 
Authors: Zhicheng Pan, Jinzhuang Lv, Jun Deng, Heng Wu, Haibin Zhou and 
Zhicheng Xie 
Presenter: Zhicheng Pan, Electric Power Research Institute of EHV Power 
Transmission Company, China Southern Power Grid, Co., Ltd., China 
 
Abstract: The ultra-high voltage converter transformer is the important 
equipment of the ultra-high voltage direct current transmission system. 
During the no-load closing process of a converter transformer, there might be 
significant inrush current. The residual magnetism of iron core is a key factor 
affecting the magnitude of the inrush current generated during the no-load 
closing process. If circuit breaker option closing device of the converter 
transformer is not perfectly matched with the residual magnetism of iron 
core, it may generate excessive inrush current, which might even reach 8 to 
10 times rated current of the converter transformer, and seriously affecting 
the stable operation of the converter transformer and HVDC system. 
According to engineering cases of inrush current in converter transformers, 
this article analyzes the principle of inrush current generation in converter 



 

 

transformers. By establishing an electromagnetic transient mathematical 
model of inrush current, the influence laws of AC system impedance, inherent 
characteristic parameters of converter transformers, connection way of 
converter transformers, residual magnetism of iron core, and equalizing 
capacitance of circuit breakers on inrush current in converter transformers 
are studied, and providing proposes for suppressing inrush current in 
converter transformers. 

PS4132 
16:30-16:45 

A Stable Charging Method for Electric Vehicles Based on Composite Topology 
Authors: Ruiqiong Wu, Haiming Zhang, Jun Hou, Caixia Deng 
Presenter: Ruiqiong Wu, Yunnan jiaotou New Energy industry Development 
Co.Ltd., China 
 
Abstract: With the emergence and popularization of new energy vehicles, the 
rigid demand for car charging has surged, and the charging pile, as the 
infrastructure of electric vehicle charging, is crucial to the basic demand for 
stable charging. This includes the power stability of the charging pile and the 
stability of the current and voltage output to ensure that the electric vehicle 
can obtain continuous and stable electric energy during the charging process. 
This paper proposes a composite topology of wireless charging, which can 
realize stable power output of charging pile and ensure stable power supply 
of charging pile. With the change of coil parameters, the proposed system can 
stably output 1000W, and the output power remains relatively constant. The 
rationality of the system is verified by simulation. 

PS4133 
16:45-17:00 

A Stable Transmission Method for Electric Vehicle Charging Application 
Authors: Haiming Zhang, Ruiqiong Wu, Jun Hou, Feng Wang 
Presenter: Ruiqiong Wu, Yunnan Jiaotou New Energy Industry Development 
Co., Ltd., China 
 
Abstract: The widespread adoption of electric vehicles is of great significance 
for promoting the transformation of the energy structure, reducing 
environmental pollution, and achieving green transportation. With the large-
scale popularization of electric vehicles, the stable charging of electric 
vehicles has become a crucial issue. Stable transmission methods are used to 
ensure that electric vehicles can receive continuous and stable electrical 
energy during the charging process, thereby ensuring charging safety, 
improving charging efficiency, and promoting sustainable energy 
development. This paper proposes a dual-transmitter -single-receiver coupler 
to ensure stable output power and high efficiency of the system. The design of 
suitable parameters can enable a dual-transmitter -single-receiver system to 
achieve constant-current output over different coupling ranges, so the system 
can maintain relatively constant power over large coupling variations. Finally, 
a 2400-W model is built to verify the theoretical analysis. The experimental 
results show that theoretical analysis. The experimental results show that 
when the system misalignment occurs, with the misalignment ranging from 
0% to 50%, the output power remains between 2400W to 2420W. 

PS3065 
17:00-17:15 

Harmonic Emission Level Estimation Method based on CNN-LSTM algorithm 
Authors: Gaoping Zheng, Yankun Xia, Zhaoqing Zhu and Heng Zhang 
Presenter: Gaoping Zheng, Xihua University, China 
 



 

 

Abstract: In order to realize the effective prediction of harmonic emission 
level in power system, a harmonic emission level estimation method based on 
CNN-LSTM algorithm is proposed. The harmonic voltage and harmonic 
current data at the point of common connection are input into the CNN-LSTM 
algorithm, and the data features are extracted in the convolutional neural 
network layer of the algorithm model, and time modeling and prediction are 
carried out in the long short-term memory network layer, finally getting user 
and system harmonic emission levels. Comparative analysis of the simulation 
experiments and other algorithmic model estimation results shows that the 
proposed model predicts harmonic voltage emission levels on both side with 
smaller errors and higher stability, realizing the effective monitoring and 
assessment of power system harmonics and verifying the effectiveness. 

PS3069 
17:15-17:30 

A Frequency Control Method for Regulating Wireless Power Transfer System 
with Wide Coupling and Load Ranges 
Authors: Yinchao Liu, Wenxing Zhong 
Presenter: Yinchao Liu, Zhejiang University, China 
 
Abstract: As a promising charging technology, wireless power transfer (WPT) 
has been increasingly applied for electric vehicles (EV). Among the various 
topologies, the Series-Series (SS) topology is widely used due to its simple 
structure and high efficiency. However, addressing coil misalignment and load 
variations to deliver the required power with a simple method remains a 
challenge. In this article, the output voltage and output current curves of the 
WPT system are derived with the Thevenin equivalent circuit, indicating that 
within a specific frequency range, the curves change monotonically and zero 
voltage switching (ZVS) can also be achieved. Based on this finding, a 
frequency control method is proposed to achieve the desired power in both 
constant current (CC) and constant voltage (CV) mode by continuously and 
monotonically adjusting the system operating frequency. The constraint of 
this method has also been identified.  Based on this, the system parameters 
were designed following the principle of optimal system efficiency. Finally, a 
3.3 kW simulation model is designed to verify the theory, covering a coupling 
ÃÏÅÆÆÉÃÉÅÎÔ ÒÁÎÇÅ ÏÆ ɍπȢρȟ πȢσɎ ÁÎÄ Á ÌÏÁÄ ÒÁÎÇÅ ÏÆ ɍςτȢςτ ɱȟ ςτςȢτ ɱɎȢ 

PS4128 
17:30-17:45 

Multi -Objective Optimization of Permanent Magnet Synchronous Motor for 
Active Side Stick 
Authors: Jie Duan, Cheng Zhang, Maokun Wang, Jiaqiang Zou, Shushu Zhu, 
Chuang Liu 
Presenter: Jiaqiang Zou, Nanjing University of Aeronautics and Astronautics, 
China 
 
Abstract: The permanent magnet synchronous motor (PMSM) is used as a 
loading device for the operating handle in the active side stick system. The 
high power density and low cogging torque is required for the design of 
PMSM. In this paper, the multi-objective optimization of the PMSM is studied. 
The average output torque and cogging torque of the motor are taken as the 
optimization objectives. The Taguchi method is used to analyze the sensitivity 
of the relevant structural parameters. And the structural parameters were 
grouped according to the results of the sensitivity analysis. Based on the 
hierarchical results, the response surface method, genetic algorithm and 



 

 

single parameter scanning method are used for multi-objective optimization. 
The structural parameters with the best optimized performance of PMSM are 
finally determined. Finally, the validity and feasibility of the optimization 
method is proved by 2D finite element simulation. 
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PS2027 
16:00-16:15 

MMC-HVDC System High Frequency Resonance Suppression Method based on 
Capacitive Filter MMC-HVDC System High Frequency Resonance Suppression 
Method based on Capacitive Filter 
Authors: Wankai Yang, Zhengang Lu, Yunfei Xu, Guangyao Qiao 
Presenter: Wankai Yang, China Electric Power Research Institute Ltd., China 
 
Abstract: The impedance characteristics of the MMC HVDC converter and the 
connected AC line are analyzed. The impedance amplitude-frequency and 
phase-frequency characteristics of the converter and the AC power grid are 
obtained by impedance frequency scanning method. Then the mathematical 
expression of the impedance is obtained by mathematical fitting method. The 
Nyquist stability criterion is applied to the stability analysis of the high 
frequency resonance generated by the MMC HVDC connected into the power 
grid. On this basis, a MMC HVDC high-frequency resonance suppression 
method based on capacitor filtering is proposed. Taking Chongqing and Hubei 
back-to-back MMC HVDC inter connection network project as an example, 
MATLAB mathematical model and PSCAD simulation model are established, 
and the correctness of the proposed method for suppressing MMC HVDC high-
frequency oscillation is verified by MATLAB mathematical calculation and 
PSCAD electromagnetic transient simulation. 

PS3049 
16:15-16:30 

Simulation Analysis and Treatment of Main Transformer Fault in a 
Hydropower Station 
Authors: Yu Peng, He Yi, Yu Dan, Ding Kuang 
Presenter: Yu Peng, Powerchina Chengdu engineering corporation limited 
Chengdu, China 
 
Abstract: The present paper, based on a hydropower station with an outgoing 
voltage of 220kV, examines the situation where a main transformer tripped 
due to a lightning surge overvoltage, resulting in the burnout of the windings 
near the transformer's neutral point. Utilizing the electromagnetic transient 
simulation software ATP-EMTP, initial and oscillating potential distribution 
equivalent circuit models of the transformer windings were constructed. An 
excitation source was added to the model's terminal, this analysis aimed to 
explore the initial potential, and oscillating potential distribution between the 
transformer's windings under two scenarios: neutral point gap breakdown 
and neutral point gap intact, and to discuss the causes of internal faults within 
the transformer. Furthermore, a comprehensive electromagnetic transient 



 

 

simulation model was established, encompassing the 220kV GIS substation, 
transmission towers, power lines, generators, and transformers, to simulate 
and analyze several typical conditions that could lead to internal faults in the 
transformer. Additionally, preventive measures were proposed to prevent 
similar faults from occurring in the main transformer in the future. 

PS3050 
16:30-16:45 

Research on the Time of Fire Initiation Caused by Tree Line Faults under 35kV 
Transmission Lines 
Authors: Haohan Yang, Tianxiang Chen, Yi Zeng and Zhen Wang 
Presenter: Haohan Yang, Chengdu University of Technology, China 
 
Abstract: In recent years, forest fires caused by transmission line tree line 
faults occur frequently, transmission line tree line faults affect the safety and 
reliability of power grid operation, a serious threat to the safety of natural 
resources and people's property. In this paper, for the 35kV transmission line 
tree line faults caused by hill fire, built a 35kV line tree line fault experimental 
platform, in the capacitance current of 248mA and 132mA conditions, 
respectively, selected bamboo, pine and cedar three typical trees as a research 
sample, to carry out the three kinds of trees tree line fault fire time 
experiments. The burning phenomena, charring channels, and infrared images 
of different trees were recorded and analyzed, and the corresponding laws 
were drawn up to summarize the longest and shortest fire starting times of 
different capacitance currents and different trees. The research in this paper 
can provide technical reference for the development of measures to prevent 
fire caused by tree line faults in 35kV transmission lines. 

PS3060 
16:45-17:00 

Characterization of the Effect of Different Flame Clusters on Gap Leakage 
Current under 10kV Line 
Authors: Yi Zeng, Tianxiang Chen, Zhen Wang and Haohan Yang 
Presenter: Yi Zeng, Chengdu University of Technology, China 
 
Abstract: In recent years, wildfires in the corridors of  transmission and 
distribution lines have occurred frequently, posing a serious threat to the 
stable operation of the power grid. To study the influence of flame cluster 
number on the leakage current characteristics of gaps in 10kV lines, 
experiments were conducted on the discharge characteristies of a 12 cm wire-
board gap under different vegetation flame cluster conditions. The variations 
in leakage current amplitude under different capacitive current conditions 
were analyzed, clarifying two discharge forms under flaming conditions. The 
results indicate that the leakage current in single and multiple cluster 
vegetation flame conditions is inversely correlated with capacitive current and 
shows a negative correlation with the ash content of vegetation. Under 
capacitive currents of 1A and SA, breakdown occurs in the gap under straw 
flame conditions, attributed to the highest ash and burning particle content in 
the straw. This demonstrates that temperature is not the primary factor 
affecting gap breakdown under straw flame conditions, with ash content being 
dominant, the findings provide technical references for using electrical signals 
from lines to warn of wildfires beneath and analyze the causes of incidents. 

PS3061 
17:00-17:15 

Risk Assessment for Electrochemical Energy Storage System (EESS) Based on 
Fuzzy Analytic Hierarchy Process (FAHP) and Coupling Revision 
Authors: Yujie Fu, Xiaobo Chen, Yijie Wang, Ruixiang Zheng and Mian Li 



 

 

Presenter: Yujie Fu, Shanghai Jiao Tong University, China 
 
Abstract: As the demand for renewable energy increases, the operation of 
Electrochemical Energy Storage Systems (EESS) in variable environments 
leads to numerous failure risks. Therefore, the effective risk management for 
EESS is crucial. However, current studies on risk assessment of EESS face some 
limitations: insufficient experience, a lack of consistency correction for expert 
opinions and the analysis of relationships between factors. To address these 
issues, this paper introduces the EESS Risk Indexing (ERI) framework, 
employing the Fuzzy Analytic Hierarchy Process (FAHP) coupled with score 
revision. This method systematically assigns weights to risk factors based on 
expert opinions, specifically addressing the complexities of interconnected 
risks in EESS. The main contributions of this research are twofold: it provides 
an effective method for indexing and prioritizing risks in EESS, and it precisely 
identifies and measures the relationships and weights among risk factors, thus 
aiding assessors in making better decisions for EESS safety control. A case 
study at an electrochemical energy storage station in Fujian Province 
demonstrates the methodology's effectiveness in calculating safety 
management scores. The novelty of the method lies in its adoption of risk 
indexing system tailored for EESS, addressing risk factors across various fields 
such as battery, thermal management and grid stability. Additionally, it utilizes 
an advanced consistency correction algorithm to enhance the precision of 
expert opinions. As a result, the findings confirm that the ERI framework not 
only delivers reasonable weights but also clearly elucidates the potential risks, 
significantly improving the safety and reliability of EESS. 

PS4087 
17:15-17:30 

Analysis of the Characteristics of 110kV Cable Partial Discharge High-
Frequency Current Signal 
Authors: Lehui Cai, Tianxiang Chen *, Zhuofeng Jiang, Hong GU 
Presenter: Lehui Cai, Chengdu University of Technology, China 
 
Abstract: As an important part of power transmission, the safe operation of 
high-voltage cables is crucial. Partial discharge of 110kV cable during 
operation is one of the main causes of cable failure, and it is of far-reaching 
theoretical significance and practical application value to monitor and analyze 
the signal generated by partial discharge. The purpose of this study is to 
explore the relationship between partial discharge and high- frequency 
current signal of 110kV cable, and to identify whether partial discharge occurs 
by analyzing the characteristics of high- frequency current signal. 

PS4097 
17:30-17:45 

Study on the Variation Characteristics of Leakage Current in 10kV Distribution 
Line Tree Line Faults 
Authors: Zheng Wang, Tianxiang Chen, Haohan Yang, Yi Zeng 
Presenter: Zheng Wang, Chengdu University of Technology, China 
 
Abstract: There are numerous cases of forest fires caused by tree line faults in 
distribution lines, and it is of great significance to study the characteristic 
signals when tree line faults occur to prevent mountain fire accidents. In this 
paper, through theoretical analyses and the construction of real experimental 
platform, we studied the change rule of leakage current when single-phase tree 
line fault occurs in different trees. Through the single-phase tree line fault 



 

 

experiment, the relationship between leakage current and tree species, 
capacitive current to ground and water content when different trees touch the 
line is studied. The results of the study show that: the occurrence of single-
phase tree line fault leakage current for the first time to reach the maximum 
value of time and tree species, the first time to reach the maximum value of the 
water content of trees and ground capacitance related. 

PS3051 
17:45-18:00 

Extreme Scenario Extraction Method for Power System Flexibility Shortage 
Based on Feature Selection and Isolated Forest Algorithm 
Authors: Sang Da, Chen Xinyi, Liu Lu, Zhang Heng, Cheng Haozhong and Zhang 
Shenxi 
Presenter: Xinyi Chen, Shanghai Jiao Tong University, China 
 
!ÂÓÔÒÁÃÔȡ !ÇÁÉÎÓÔ ÔÈÅ ÂÁÃËÄÒÏÐ ÏÆ ÔÈÅ ȰÄÏÕÂÌÅ ÃÁÒÂÏÎȱ ÔÁÒÇÅÔȟ ÌÁÒÇÅ-scale clean 
power feeds into the receiving system, and the contradiction of insufficient 
flexibility resources is becoming more and more prominent. Existing schemes 
are characterized by subjectivization, homogenization of dimensions, and 
inappropriate response to data demand, which easily lead to a series of 
problems such as low computational efficiency. In view of this, this paper 
proposes an extreme scenario extraction method based on feature selection 
and isolated forest algorithm for power system flexibility shortage, which 
solves the common subjectivity problem of extreme selection in the existing 
schemes, and improves the computational efficiency through the feature 
selection module to ensure that the extreme scenarios are in line with the 
demand. The extreme nature of the selected scenarios and the fit of the 
reconstructed scenarios to the original data are also verified through case 
analysis. 

PS4121 
18:00-18:15 

Research about the Impact of CMS on the Reliability of Wind Turbines in 
Application Scenarios 
Authors: Peng Jiang, Tao Huang, Jie Li, Xiaolei Wang, Junjie Wang, Zhanzhao 
Dong 
Presenter: Zhanzhao Dong, Huaneng Shandong Power Generation Co., Ltd., 
China 
 
Abstract: This paper proposes a reliability assessment method for wind 
turbines based on CMS data. Combined with multi-scenario applications in 
complex operating environments, the role of CMS technology in fault diagnosis 
and early warning is analyzed. In terms of vibration signal processing, an 
improved wavelet transform algorithm and a health index quantification 
model were adopted, and their adaptability and accuracy under complex 
nonlinear conditions were verified through case studies. It is proposed a 
standardized data analysis framework and optimization strategies in response 
to the issue of non-uniform data in CMS systems of wind turbines from 
different brands, through practical verification of early fault warning and 
diagnostic functions, solutions to optimize the factors affecting the stability of 
wind turbines were studied and proposed. This provides technical support for 
wind farms to move towards intensive and intelligent management and offers 
a scientific basis for enterprises to improve quality and efficiency. 
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PS2031 
A Novel DC-AC Converter Based on # Bridge Structure 
Authors: Zhe Li, Yufeng Cao, Xiangyu Pan, Zhigang Gao 
Presenter: Zhe Li, Beijing Institute of Technology, China 

PS3043 

Experimental Study on Pump-driven Chip-level Two-phase Cooling System 
for Data Cabinets 
Authors: Cheng Hao, Zhao Yi Fan, Li Ying Zi, Wang Lei Xin and Yuan Wei Xing 
Presenter: Yingzi Li, Beihang University, China 

PS3062 

Transformer DGA Fault Diagnosis Method Based on Data Reconstruction 
Combined with IDBO-LSSVM Model 
Authors: Hualin Huang, Yi Hu, Yong Deng, Lin Li, Qingzhu Zeng, Kailin Yan 
Presenter: Kailin Yan, Xihua University, China 

PS4089 

Analysis and Determination of Three-Phase Unbalance Limit for Power 
Transformers Based on Simulation Modeling 
Authors: Zhao Jian, Hui Li, Jing Qi and Yan Chen 
Presenter: Zhao Jian, State Grid Shuyang Power Supply Company, China 

PS4095 

Analysis Report of Sonic Oscillation on the Detection of Hidden Defects in 
Circuit Breakers 
Authors: Changbao Su, Xiaodong Liu, Zhifang Wang, Junan Zhang, Peng Yang 
Presenter: Changbao Su, Nanyang Power Suply Company, China 

PS4104 

Analysis of the Effect of Thermal Energy Storage Temperature on the 
Thermodynamic Performance of Thermally Integrated Pumped Thermal 
Energy Storage 
Authors: Xiang Lin, Baiyun Qian, Wei Liu, Zeqi Shi, Xiaoxun Zhu 
Presenter: Xiaoxun Zhu, North China Electric Power University, China 

PS4105 

Disturbance Rejection Control for SPMSM Based on Adaptive Super-Twisting 
SMO 
Authors: Zhenyu Wang, En Xie, Ren-zhi Zhao 
Presenter: Zhenyu Wang, Northwestern Polytechnical University, China 

PS4110 

Grid-connected Inverter Control Strategy of DC Microgrid Based on 
Improved Virtual Inertia Control 
Authors: Shiqi Wang, Yueteng He, Wei Wang 
Presenter: Shiqi Wang, Ordos Institute of Technology, China 



 

 

PS4112 
New Three-Phase LLC Resonant Converter 
Authors: Xianbin Yang, Jian Ai, Kaitao Bi, Qigao Fan 
Presenter: Xianbin Yang, Jiangnan University, China 

PS4115 

A Wide-Range Load Power Improvement Method of the Free-Standing 
Magnetic Field Energy Harverster for the Contact Line Icing Monitoring 
Sensors 
Authors: Huanyu Yang, Jing Luo, Xin Chen, Linwei Huang, Xingyu Tao, Bo Li, 
Honghua Hu 
Presenter: Huanyu Yang, Hunan Disaster Prevention Technology Co., Ltd., 
China 

PS4116 

Study on the Method of Parameter Simulation Analysis and Optimization 
Design for the Aerothermal Deicing System of Wind Turbine Blades 
Authors: Xin Chen, Jing Luo, Huanyu Yang, Yaqing Mo, Xinguo Mao, Bo Li, 
Linjin Xie 
Presenter: Xin Chen, Hunan Disaster Prevention Technology Co., Ltd., China 

PS4117 

Overvoltage Suppression Strategy Based on Active Control of Current for 
Half-Wave Commutated Modular Multilevel Converters 
Authors: Bao Liu, Yunfei Xu, Guoliang Zhao, Nan Fu, Chen Jia 
Presenter: Bao Liu, State Key Laboratory of Advanced Power Transmission 
Technology, China Electric Power Research Institute, China 

PS4124 

Reliability Analysis of High-Voltage IGBT Series Components Considering 
Dynamic Voltage Imbalance 
Authors: Deshuai Sun, Haiyang Long, Hui Li, Xiao Wang 
Presenter: Ye Wang, Guilin University of Electronic Technology, China 

PS4129 

Synchronous Frequency Resonance Stability of VSG Grid-Connected Systems 
Based on [P Q]-ɍʖ 5Ɏ !ÄÍÉÔÔÁÎÃÅ -ÏÄÅÌ 
Authors: Tianze Zhao, Xiaoqiang Li, Jinlong Wang, Juan Ding, Xiaojie Wu 
Presenter: Tianze Zhao, China University of Mining and Technology, China 

PS3046 

An Improved Harmonic Detection Method for Active Power Filter 
Authors: Tiantian Cao, Zhengyang Ye, Yufeng Dai, Jiaxin Xu, Xiaorong Wan 
and Dayi Li 
Presenter: Tiantian Cao, Huazhong University of Science and Technology, 
China 

PS4085 

3ÔÕÄÙ ÏÎ ÔÈÅ %ÆÆÅÃÔ ÏÆ 4ÅÍÐÅÒÁÔÕÒÅ ÁÎÄ (ÕÍÉÄÉÔÙ ÏÎ ÔÁÎɿ -ÅÁÓÕÒÅÍÅÎÔ ÏÆ 
110kV Current Transformer 
Authors: Zhuofeng Jiang, Tianxiang Chen, Lehui Cai, Hong Gu 
Presenter: Zhuofeng Jiang, Chengdu University of technology, China 

PS4113 

Dual-input Wireless Power Transfer System Based on Partial Power 
Modulation 
Authors: Zhehui Zhu, Wei Zhou, Ruikun Mai 
Presenter: Zhehui Zhu, CRRC Times Electric Co., LTD, China 

PS4120 
Design of a Flexible Icing Monitoring Sensor with Dielectric Shift 
Authors: Jing Luo, Huanyu Yang, Xin Chen, Linwei Huang, Bo Li, Honghua Hu 
Presenter: Jing Luo, Hunan Disaster Prevention Technology Co., Ltd., China 



 

 

PS4127 

A Dynamic Control Strategy for Enhancing the Energy Extracting Capability 
of Magnetic Field Energy Harvesters in Sensor Nodes of Power Equipment 
Authors: Yuan Gao, Libo Fan, Jiabin Huang, Rongjie Han, Min Sun 
Presenter: Yuan Gao, University of Electronic Science and Technology of 
China, China 
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PS1015 

An Optimal Quantile Selection Method of Dynamic Thermal Rating for 
Economic Power Dispatching 
Authors: Shubo Hu, Zhaoxuan Ma, Zhengnan Gao, Yangyang Ge, Lulv Yang 
and Hui Sun 
Presenter: Shubo Hu, State Grid Liaoning Electric Power Research Institute 
Co., Ltd, China 

PS2018 

Electrical Quantities Determining Method for Extra-high Voltage Lines 
Setting Calculation Considering Fault Types Prediction 
Authors: Luocheng Chen, Xinyi Zheng, Yinhong Li 
Presenter: Luocheng Chen, Huazhong University of Science and 
Technology, China 

PS2028 

The Influence of Heat Exchange in Gas Storage Tanks in the Compressed 
Air Energy Storage System 
Authors: Ma Xueqin, Zheng Tianwen, Zhang Yue, Zhang Chengyun, Zhang 
Jianping, Pan Lei 
Presenter: Xueqin Ma, Sichuan Energy Internet Research Institute, 
Tsinghua University, China 

PS3038 

Construction and Application of the Knowledge Graph Based on Power 
Load Management Standards 
Authors: Minjiang Xiang, Bingxu Zhang, Xu Zhang, Jie Xiao, Ning Niu 
Presenter: Ning Niu, Beijing SGITG Accenture Information Technology 
Center Co. Ltd., China 

PS3041 

/ÐÔÉÍÉÚÁÔÉÏÎ -ÅÔÈÏÄ ÆÏÒ ÔÈÅ 4ÏÐÏÌÏÇÙ ÁÎÄ #ÁÐÁÃÉÔÙ #ÏÎÆÉÇÕÒÁÔÉÏÎ ÏÆ ȰÔÈÅ 
Photovoltaic, Storage, Charging, Battery-3×ÁÐÐÉÎÇȟ ÁÎÄ (ÙÄÒÏÇÅÎȱ 0ÁÒË 
Authors: Ji Zhao, Liangxian Li, Peng Gong 
Presenter: Ji Zhao, POWERCHINA Chengdu Engineering Corporation 
Limited, China 

PS3067 

Advanced Piezoelectric PVDF Fiber Films with Te Nanowires for 
Sustainable Energy Harvestin 
Authors: Yuanyuan Li, Pengfei Fang, Yumin Wang, Siwei Pan 
Presenter: Yuanyuan Li, Wuhan University, China 



 

 

PS3068 

Failure Risk Assessment of Railway Transponder Transmission System 
under Lightning Transient Electromagnetic Disturbance 
Authors: Nianwen Xiang, Yongxu Tan, Kejie Li, Zhoulong Wang, Yuqiu Zhou 
and Zhiwei Chen 
Presenter: Yongxu Tan, Hefei University of Technology, China 

PS4076 

Comparative Study of the Rectifier Topology for Efficient Renewable 
Power-to-Hydrogen System 
Authors: Kewei Hu, Jiakun Fang, Zhiyao Zhong, Ang Lu 
Presenter: Kewei Hu, Huazhong University of Science and Technology, 
China 

PS4078 

Prediction of Low Voltage User Electricity Consumption Behavior Based on 
Conv-LSTM Network Algorithm 
Authors: Jueyu Chen, Xiuqing Lin, Junli Huang and Yupeng Qin 
Presenter: Jueyu Chen, Guangxi power grid Co., Ltd Measurement Center, 
China 

PS4079 

High Voltage Laboratory Safety Risk Assessment Based on Analytic 
Hierarchy Process 
Authors: Jianliang Guo, Tian Yuan, Yongkang Wu, Fei Yan, Haozhou Guo, 
Gang Wu 
Presenter: Jianliang Guo, China Electric Power Research Institute Co., Ltd., 
China 

PS4080 

Research on Mobile Energy Storage Planning for Toughness Improvement 
of Highway Energy System 
Authors: Tongyuan Zhao, Pengbin Gao, Ming Zhang, Ruiling Jia, Yange 
Zhang 
Presenter: Ruiling Jia, Southwest Jiaotong University, China 

PS4081 

A Distributed Power Siting and Sizing Method Taking into Account 
Highway Energy System Operational Economy and Resilience 
Improvement 
Authors: Tongyuan Zhao, Penbin Gao, Ziyi Xia, Yange Zhang 
Presenter: Ziyi Xia, Southwest Jiaotong University, China 

PS4082 

Capacity Optimization Configuration of Battery, Thermal and Hydrogen 
Multi -energy Complementary System Considering Battery Life 
Authors: Hao Fang, Weipeng Chen, Wang Chuang, Zeyu Shi, Quan Liu, 
Hongwei Shan, Yanlun Zhang and Yuhui Wu 
Presenter: Chuang Wang, Changjiang Survey, Planning, Design and 
Research Co., Ltd., China 

PS4092 

Economic Indicator-Based Power Quality Assessment of Distribution 
Network Incorporating Electric Vehicle Stations 
Authors: Shuaibin Shi, Yongli Liu, Qing Wang, Baoyi Cen 
Presenter: Baoyi Cen, CET Electric Technology Inc., China 



 

 

PS4099 

Low-Carbon Economic Optimization of Integrated Energy Systems with 
Carnot Battery Considering Demand Response 
Authors: Baiyun Qian, Penghui Wang, Xiang Lin, Wei Liu, Xiaoxun Zhu 
Presenter: Penghui Wang, North China Electric Power University, China 

PS4109 

Research on Energy Harvesting Device of 10kV Three-Core Cable Based on 
Self-Collecting Energy 
Authors: Tao Zhan, Jiang Wei, Bohao Zhao, Guangwei Yang, Hui Gan, 
Xiangjun Zeng 
0ÒÅÓÅÎÔÅÒȡ "ÏÈÁÏ :ÈÁÏȟ 8ÉȭÁÎ *ÉÁÏÔÏÎÇ 5ÎÉÖÅÒÓÉÔÙȟ #ÈÉÎÁ 

PS4111 

Research on the Application and Optimization of Load-Side Energy Storage 
in Distribution Networks  
Authors: Xiaobo Jiao, Xiaopeng Tian, Dan Zhao 
Presenter: Xiaobo Jiao, State Grid Xuchang Power Supply Company, China 

PS4122 

A Mid-Term Bi-Level Scheduling Model Considering Cyclical Production 
Load Regulation 
Authors: Jianing Zhou, Chuang Liu, Yibo Wang 
Presenter: Jianing Zhou, Northeast Electric Power University, China 

PS2021 

A Bi-level Optimization Model for Energy Storage Configuration and 
Scheduling Strategy Considering Distribution Network Operation Risk 
Authors: Yang Du, Lingyu Guo, Zhongguang Yang, Jinyu Fu and Bing Wang 
Presenter: Jinyu Fu, Nanjing Haoqing Information Technology Co., Ltd, 
China 

PS4140 

Urban Power Grid Resilience Assessment Method Considering Urban 
Lifeline Function 
Authors: Yunfeng Zhang, Lixiong Xu, Mingyu Gao, Peixin Cai, Chuang Deng, 
Xiaoling Zhang 
Presenter: Peixin Cai, Sichuan University, China 
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PS3073 

PS1013 
09:30-09:45 

Bidding Strategy for Distribution System Operator Considering V2G Operation 
in Electricity Market Based on Two Stage Robust Optimization 
Authors: Xiang Lei, Jiahao Zhong, Yunwang Chen, Linni Jian 
Presenter: Xiang Lei, Shenzhen Polytechnic University, China 
 
Abstract: Distribution system operators (DSOs) occupy a pivotal role in 
electricity markets, particularly within policy -driven environments such as 
China, attributed to their robust resilience, customer loyalty, and high value-
added capabilities. Nevertheless, DSOs have incurred considerable financial 
losses due to an escalation in aggregate forecast deviations precipitated by 
demand-side enterprises. To address this issue, a two-stage robust 
optimization model with a min-max-min structure has been devised to 
maximize DSO revenue under the uncertainty of conventional load within the 
electricity market. This model integrates conventional loads, electric vehicles, 
and incentive-based demand response, with the objective of enhancing the 
operational efficacy of DSO. A crucial parameter, termed the budget of 
uncertainty, has been introduced to adjust the conservatism level of the robust 
solution against modeled uncertainties. The optimization model is 
decomposed into a master problem and a subproblem, both featuring a mixed-
integer linear structure, and is resolved using the column-and-constraint 
generation algorithm and strong duality theory. Numerical case studies 
validate the superiority of the proposed method over deterministic 
optimization approaches, particularly as prediction errors increase. The 
resulting day-ahead bidding strategy exhibits enhanced robustness and a 
heightened capacity to mitigate the risks associated with real-time price 
fluctuations. 

PS3047 
09:45-10:00 

The Study on the Calculation Model of Power Grid Carbon Emission Factors 
based on Hierarchical Decoupling and Nodal Balance 
Authors: Tianfu Xu, Ruixiang Fan, Hongliang Chu, Yang Bai, Fan Wang and 
Xuting Lu,  
Presenter: Xuting Lu, Beijing State Grid Communication Accenture Information 
Technology Co., Ltd., China 
 
Abstract: In order to solve the problems of uneven distribution and insufficient 
accuracy of regional power carbon emission factor accounting in China, a 
calculation model of power carbon emission factor based on hierarchical 



 

 

decoupling power grid and node carbon flow balance algorithm is proposed. 
According to the data of prefecture-level power generation structure and 
electricity consumption, according to the power grid calculation method, the 
regional power transfer data are sorted out, and based on the node carbon 
flow balance algorithm, the power carbon emission factor calculation model is 
constructed, and the accurate calculation of annual and monthly power carbon 
emission factor of prefecture-level cities is realized. Empirical analysis of a 
central and southern provinces in 2020-2023 electric power data, verify the 
effectiveness of the model, the calculation results and the official provincial 
carbon emission factor deviation rate less than 2%, and through the city 
around the carbon emission factor and clean energy generation proportion 
comparison analysis, reveals the clean energy proportion and power highly 
negative correlation between the carbon emission factor. This model improves 
the calculation accuracy of the power carbon emission factor, and provides an 
effective reference for the low-carbon operation of the power systems in 
different regions. 

PS4103 
10:00-10:15 

Optimization Method of Key Parameters of Differential Zero-Sequence Current 
Transformer 
Authors: Weining Wu, Kai Hou, Di Wu, Kechen Wu 
Presenter: Kechen Wu, NARI, China 
 
Abstract: With the rapid development of technologies such as new energy and 
medium voltage grounding methods in modern power systems, the zero-
sequence current component in various parts of the power grid has been 
continuously increasing. This highlights the need for zero-sequence current 
detection in areas such as small current grounding of distribution network, 
circulation between new energy equipment, zero-sequence protection, and 
leakage current of photovoltaic system. There is an urgent need for a zero-
sequence current transformer that possesses high measurement accuracy, 
sensitivity, linearity, and saturation resistance, and can adapt to various 
complex conditions in the power grid. This paper proposes a differential zero-
sequence current transformer and its technical principles, investigates its 
topology and electromagnetic equivalent model, and analyzes the influence of 
key parameters on its main indicators. Based on this analysis, this paper 
proposes a design method for the parameters of the differential zero-sequence 
current transformer. Finite element simulation is used to model and analyze 
the proposed technical theory and design method. A product-level prototype 
was developed and tested on the grid. The test data verified that the 
transformer exhibits excellent performance in terms of measurement 
accuracy, sensitivity, linearity, and saturation resistance. 

PS4093 
10:15-10:30 

Medium-term Load Forecasting Based on Electricity Constraint 
Authors: Lingli Long, Yi Yu, Yongjin Zhu, Kunming Li, Zheng Kong and 
Benchang Ma 
Presenter: Lingli Long, Jiangsu Frontier Electric Technology Co., Ltd., China 
 
Abstract: Accurate medium-term load forecasting provides data support for 
system operation maintenance and power purchase plan management, which 
has important practical and scientific significance. The traditional model for 
the multi -step load forecasting in the medium term is prone to the problem of 



 

 

error accumulation leading to the forecast out of control, and the power as the 
integral of the load can be used as an effective boundary constraint condition 
in the forecast. Therefore, this paper presents a step by step mid-term load 
forecasting algorithm based on LSTM and SVR. The algorithm takes the power-
load step-by-step prediction as the forecasting idea, firstly realizes the 
medium-term forecast of daily power based on LSTM neural network, then 
constructs the weighted similar day data set through feature analysis, and 
finally realizes the power-load decomposition based on SVR model based on 
the similar day data set, and obtains the medium-term load prediction curve. 
This method effectively solves the problem of error accumulation in multi-step 
prediction, and the prediction result is more accurate and stable. 

PS4098 
10:30-10:45 

Design of Improved Linear Active Disturbance Rejection Control for Non-
Minimum Phase Systems 
Authors: Lin Xiang, Wu Maoqian, Dong Lijiang, Liu Wei, Qian Baiyun, Yang 
Chaojie 
Presenter: Xiang Lin, Electric Power Research Institute of State Grid Xinjiang 
Electric Power Co., Ltd., China 
 
Abstract: Non-minimum phase systems, which are common in power 
generation due to their inherent instability, pose significant control challenges. 
To address this, an Improved Linear Active Disturbance Rejection Control 
(ILADRC) is proposed. This method involves decomposing the system model 
into minimum phase and non-minimum phase components, designing a 
feedforward compensator based on the minimum phase component, and 
developing a non-minimum phase Smith predictor compensator for the non-
minimum phase part. Additionally, a rule for simplified parameter tuning of 
the ILADRC is introduced. The effectiveness of the proposed ILADRC was 
demonstrated through experiments using steam valve regulation in a turbine 
as a case study, compared with PID and LADRC. The results show that the 
proposed ILADRC outperforms existing methods in set-point tracking and 
disturbance rejection. Monte Carlo robustness tests further confirm the 
robustness advantage of the ILADRC, highlighting its significant potential for 
practical engineering applications. 

PS1010 
10:45-11:00 

Enhancing the Electrical Load Forecasting Efficacy for V2G Scheduling by Using 
LSTM Model and a Specific Loss Function 
Authors: Jiahao Zhong, Xiang Lei, Ziyun Shao, Linni Jian 
Presenter: Jiahao Zhong, Southern University of Science and Technology, China 
 
Abstract: As the number of electric vehicles (EVs) increases, vehicle-to-grid 
(V2G) technology is widely adopted to help the power system manage the 
additional charging load. To minimize load variance using V2G technology, it is 
necessary to rely on day-ahead electrical load forecasts. Although current 
electrical load forecasting (ELF) models exhibit excellent statistical accuracy, 
their forecasts do not necessarily translate into superior V2G scheduling 
performance. Therefore, this paper proposes a novel loss function to achieve 
value-oriented ELF, aiming to enhance the operational value of the forecasting 
model. Firstly, the relationship between forecast errors and V2G scheduling 
performance is revealed by an experiment. Secondly, a loss function is 
proposed to help forecasting model learn the pattern of relative magnitudes of 



 

 

the actual load, therefore realising valueoriented ELF. Finally, extensive 
experiments validate that the forecasts generated by the value-oriented ELF 
are with less statistical accuracy than those generated by the quality-oriented 
ELF, but they consistently achi-eve significantly superior V2G scheduling 
performance under various numbers of EVs. 

PS3074 
11:00-11:15 

Optimization Method for Microgrid Demand Response Based on Coherent 
Photonic Quantum Computing 
Authors: Yinuo Wan,Guangyuan Tian ,Haikuo Xi ,Yong Fang* 
Presenter: Yinuo Wan, Beijing University of Chemical Technology, China 
 
Abstract: This paper presents an optimization strategy for microgrid operation 
using photonic quantum computing. The proposed approach facilitates the 
formulation of complex power system optimizations and broadens the 
practical applications of quantum computing. A microgrid system model is 
developed, incorporating distributed generation, energy storage, and user 
loads.  An optimization scheduling model is formulated to maximize economic 
benefits by balancing energy supply and demand through demand response 
incentives and energy storage management. The problem is reformulated into 
a Quadratic Unconstrained Binary Optimization (QUBO) model, with the 
innovative use of a qubit sharing mechanism to optimize the model and reduce 
qubit requirements. The generation of the QUBO matrix lays the foundation for 
future solving through the Coherent Ising Machine (CIM), potentially achieving 
over a hundredfold acceleration in solution speed. 

PS4090 
11:15-11:30 

Calculation of Line Loss of Booster Station based on Extranet Equivalent Model 
of Electric Energy Metering Data 
Authors: Xingyu XU, Yanhui REN, Haoyang TAO, Li YANG, Jinglong SONG, 
Wenqing WANG 
Presenter: Li YANG, Lanzhou Jiaotong University, China 
 
Abstract: The large-scale access of renewable energy has brought new 
challenges and changes to the calculation of line loss of the power grid, and for 
the renewable energy convergence and booster power grid, the intermittent 
and local characteristics of distributed generation lead to more complex power 
flow in the power grid, and the traditional line loss analysis and calculation 
model is no longer applicable. In this paper, a line loss analysis and calculation 
model is proposed by taking the renewable energy convergence booster 
station as the research object, and using the electric energy metering data. The 
equivalent model of the new energy convergence booster station is 
constructed by using the electric energy metering data, which takes the 
minimum sum of squares of the difference between the power data flowing 
into the boundary node and the actual metering data calculated by the 
equivalent network parameters as the objective function, and takes the 
equivalent network power flow balance and the rationality of the equivalent 
parameters as the constraints. The line loss power is calculated by solving the 
line parameters obtained by the equivalent model, which simplifies the 
complexity of line loss calculation of the renewable energy convergence 
booster station. Finally, the actual measurement data of a certain area is used, 
and the calculation results of the representative daily line loss calculated by 
this method are compared with the calculation results of the existing line loss 



 

 

calculation method. The equivalent model-based line loss measurement 
simplifies calculations, enhances efficiency, and enables precise line loss 
estimation for new energy convergence booster stations. 

PS1012 
11:30-11:45 

Addressing Trust Issues for Vehicle to Grid in Distributed Power Grids Using 
Blockchains 
Authors: Yunwang Chen, Xiang Lei and Linni Jian 
Presenter: Yunwang Chen, Southern University of Science and Technology, 
China 
 
Abstract: While blockchain offers inherent security, trust issues among 
stakeholders in vehicle-to-grid (V2G) applications remain unresolved due to a 
lack of regulatory frameworks and standardization. Additionally, a tailored 
decentralized privacy- preserved coordination scheme for blockchain in V2G 
networks is needed to ensure user privacy and efficient energy transactions. 
This paper proposes a V2G trading and coordination scheme tailored to the 
decentralized nature of blockchain as well as the interests of stakeholders 
utilizing smart charging points (SCPs) and Stackelberg game model. Case 
studies using real-world data from Southern University of Science and 
Technology demonstrate the efficacy of proposed scheme in reducing EV 
charging costs and the potential for supporting auxiliary grid services. 

PS3073 
11:45-12:00 

Optimizing Rural Microgrids with Integrated Hydro PV-Storage Systems for 
Enhanced Voltage Stability and Economic Efficiency 
Authors: Guorui Wang, Jian Chen, Yuanyuan Bi, Yong Fang 
Presenter: Guorui Wang, Beijing University of Chemical Technology, China 
 
Abstract: Rural regions frequently contend with antiquated distribution 
infrastructure, substandard power quality, and limited utilization of renewable 
energy sources. Distributed microgrids present a viable solution to ameliorate 
local power quality and enhance resource efficiency. This paper introduces an 
optimal configuration model for rural microgrids incorporating hydro and 
photovoltaic (PV) resources, aiming to balance power quality and economic 
efficiency. Voltage stability is employed as the principal power quality 
indicator, while the minimization of the Levelized Cost of Energy (LCOE) 
ensures economic feasibility throughout the microgrid's lifecycle. The 
proposed model comprehensively accounts for investment, operational, and 
maintenance costs, alongside the benefits of energy generation within the 
microgrid. The multi-objective optimization problem is addressed using the 
Non-dominated Sorting Genetic Algorithm II (NSGA-II), which provides 
optimal solutions across various trade-offs. Validation of the model is 
conducted using a modified IEEE 33-bus system, demonstrating its capability 
to enhance power quality and reduce upgrade costs in rural distribution 
networks. 
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PS3058 

PS2023 
13:30-13:45 

Research on Power Degradation Trend Prediction of Wind Turbines Based on 
Multiple Dimension GRU Framework 
Authors: Wu Jia, Zhu Yongjin, Yang Qinsheng, Tao Zhexuan, Wang Fanfan and 
Weng Meiling 
Presenter: Zhexuan Tao, Jiangsu Frontier Electric Power Technology Co., Ltd, 
China 
 
Abstract: As one of the main forms of renewable energy generation, the long-
term stable operation of wind turbines is crucial for the reliability and 
economy of the power grid. This article is based on the GRU algorithm 
combined with global meteorological fields and geographic coordinate fields to 
form a three-dimensional prediction field, and carries out research on the 
prediction of the declining trend of wind turbine generation capacity in three-
dimensional fields. By analyzing and modeling historical operating data, 
potential performance decline trends are identified, early warning is provided, 
and maintenance guidance is provided. The experimental results show that 
this method can effectively predict the trend of changes in power generation 
capacity, with high accuracy and practicality. 

PS4088 
13:45-14:00 

Feasibility Study of 500 kV Line High-Voltage Reactor Out of Operation in a 
Hydropower Station 
Authors: Wenjia Li, Lihua Li, Zhiyong Shen, Peng Bao, Feng Chen, Mao Li, 
Xiangxue Zeng 
Presenter: Xiangxue Zeng, Wuhan NARI Limited Liability Company, State Grid 
Electric Power, China 
 
Abstract: In the early stage of construction of a large hydropower station, in 
order to solve the problem that the 500kV long-distance transmission line will 
lead to the increase of line charging power, a set of high-voltage shunt reactors 
were installed on the left bank of the hydropower station. In the actual 
operation process, the high resistance has many defects, which has caused 
great safety hazards to the safe and stable operation of the transmission line. 
At present, due to the change of power grid structure parameters and 
operation mode, it creates conditions for the out of high-voltage reactor. In 
order to prevent the impact on the transmission line after the exit of the high-



 

 

voltage reactor, this paper calculates the power frequency overvoltage, 
secondary-arc current, recovery voltage and switching over-voltage after the 
exit of the high-voltage reactor, analyses the reactive power balance of the 
500kV power grid near the left bank power station, and verifies the phase 
modulation and voltage regulation level under the typical operation mode. The 
results show that the outlet of the hydropower station has the condition of safe 
operation without high-voltage reactor. 

PS1006 
14:00-14:15 

Research on the Engineering Application of Inertia Response in Wind Farm 
Authors: Qing Wu, Zhenghong Chen, Haobin Zhu, Chen Wang, Zhifeng Du 
Presenter: Qing Wu, NR Electric Co., Ltd., China 
 
Abstract: With the continuous development of China's new energy industry, 
the proportion of new energy generation dominated by wind power is 
gradually increasing, while the proportion of thermal power generation 
dominated by fossil fuels is gradually decreasing[1].In some northern 
provinces, renewable energy generation, mainly based on wind power, has 
become the main source of electricity locally.Due to the fact that wind turbines 
are connected to the grid through power electronic devices, they cannot sense 
the frequency changes of the AC system and cannot provide inertia support to 
the system like traditional generator sets, resulting in a decrease in the 
system's ability to resist frequency disturbances[2].In this context, this article 
studies the basic principles and technical requirements of wind farm inertia 
response, and proposes a scheme to achieve wind turbine inertia response 
function on the basis of the existing primary frequency regulation system in 
the wind farm. The feasibility and effectiveness of this scheme were verified 
through on-site testing at a wind farm in Shandong Province 

PS4083 
14:15-14:30 

Research on Fuzzy Recognition Model for Multiple Scenarios of Voltage 
Exceeding Limits in Distributed Photovoltaic Access Network 
Authors: Shuncheng Liu, Jia Peng, Yang Zhan, Jingyi Tu and Yudong Xie 
Presenter: Shuncheng Liu, dept. State Grid Hunan Electric Power Co., Ltd. 
Economic and Technical Research Institute Changsha, China 
 
Abstract: With the large-scale integration of distributed photovoltaic power 
into the distribution network, its impact on voltage stability is becoming 
increasingly prominent, especially the problem of voltage exceeding the limit, 
which has become an urgent technical problem to be solved. Therefore, this 
article studies a fuzzy recognition model for voltage exceeding limits in 
multiple scenarios after distributed photovoltaic access to the distribution 
network. Firstly, the mechanism of voltage exceeding limit in distributed 
photovoltaic access network was analyzed, and the characteristics of 
distributed photovoltaic access and the features of voltage exceeding limit 
scenarios were clarified. Subsequently, in response to the multi scenario 
characteristics of voltage exceeding limits, this paper designs a fuzzy logic 
based voltage exceeding limit multi scenario recognition model. This model 
can effectively handle the uncertainty and fuzziness in voltage limit problems 
by introducing fuzzy sets and fuzzy reasoning mechanisms, achieving accurate 
assessment of voltage limit risk in different scenarios. Finally, a fuzzy rule 
library was used to achieve multi scenario fuzzy recognition of voltage 
exceeding limits. The research results indicate that the distributed 



 

 

photovoltaic access distribution network voltage limit multi scenario fuzzy 
recognition model proposed in this paper has high recognition accuracy and 
efficiency, and can effectively address the challenges of voltage limit problems 
in different scenarios, providing strong support for the safe and stable 
operation of the distribution network. 

PS4091 
14:30-14:45 

Overvoltage Analysis of Offshore Wind Farm Transmission System 
Authors: Shuang Sun, Xin Liu, Rong chang Qian, Yu Zhao, Yi Yuan, Hao Wang 
Presenter: Shuang Sun, North China Electric Power University, China 
 
Abstract: With the promotion of the "double carbon" policy, offshore wind 
power has become a crucial focus in renewable energy development. However, 
the expansion of grid-connected offshore wind farms has introduced 
overvoltage issues in long-distance AC cable transmission systems, 
compromising system stability and equipment insulation. This paper develops 
a detailed model of a wind farm, converter, and control system based on the 
characteristics of permanent magnet direct-drive wind turbines, simulating 
load shedding and short-circuit fault scenarios using PSCAD software. The 
results indicate that short-circuit faults can induce overvoltages exceeding 1.3 
p.u., especially near the cable's starting and midpoint sections. Surge arresters 
effectively mitigate transient recovery overvoltages, while the sheath voltage 
remains well below insulation breakdown thresholds. This research provides 
theoretical support for insulation design and overvoltage suppression 
strategies in offshore wind power delivery system. 

PS4106 
14:45-15:00 

Research Progress on Solar Photovoltaic Thermal (PV/T) Systems 
Authors: Junjie Jiang, Huiling Zhang 
Presenter: Junjie Jiang, Chongqing Jiaotong University, China 
 
Abstract: Solar photovoltaic solar thermal (PV/T) comprehensive utilization 
technology combines photovoltaic cells with solar collectors, so the system can 
not only convert solar energy into electricity, but also effectively collect and 
use heat energy, improving the efficiency of solar heat utilization. At present, 
there are many types of PV/T technology in the world. According to the cooling 
method, PV/T technology can be divided into air-cooled PV/T technology, 
liquid cooled PV/T technology and other types of technology. Solar 
photovoltaic (PV/T) systems with liquid and air as heat transfer media cool 
photovoltaics by convection. In order to improve the stability of the fluid, the 
water medium can be replaced by nanofluids, and the concentration of 
nanofluids can be increased to increase the thermal conductivity. Mixed 
nanofluids have good heat transfer performance, and different kinds of 
nanoparticles have different effects on the stability and thermal conductivity of 
PV/T systems. The PCM can keep the temperature change relatively stable, and 
the thermal conductivity of PCM can be improved by adding metal filler, metal 
array structure, metal fin tube and aluminum cutting sheet. Heat pipes can 
solve the PV/T freezing problem in cold areas to improve the 
thermal/electrical efficiency of PV/T systems. By summarizing the current 
related research, we know that the PV/T collector cooling technology needs to 
be further studied, including: the optimization and improvement of traditional 
air-cooled water-cooled PV/T system. Considering the influence of different 
mixtures of nanofluids on PV/T properties, the dynamic theoretical study of 



 

 

the influence of the stability of nanofluids and the fluctuation of external 
factors on PV/T systems is studied. 

PS4096 
15:00-15:15 

Research on Minimizing Speed Harmonics of PMSM by Injecting Voltage 
Harmonics Based on Second-Order Generalized Integrator 
Authors: Yifan Liu, Xiangyang Liu, Jingyang Zhou, Huarui Miao, Tianwei Liang, 
Yanfu Ge 
Presenter: Yifan Liu, Central South University, China 
 
Abstract: This paper presents a novel method for eliminating harmonics in 
PMSM, aimed at eliminating current harmonics during the operation of PMSM. 
Harmonic elimination is achieved by injecting voltage harmonics, where the 
phase of the compensating voltage harmonics matches the phase of the 
harmonic currents, and the amplitude is adjusted by a PI controller based on 
the integral value of the extracted current harmonics. First, the impact of 
magnet disturbances and dead-time on motor control is analyzed, which 
mainly affects the amplitude and phase. Subsequently, the voltage expressions 
for the 5th and 7th harmonics are derived. Finally, an amplitude-phase 
adjustment strategy based on an improved second-order generalized 
integrator (SOGI) algorithm is proposed. This method is characterized by low 
complexity and strong robustness, adaptable to various operating conditions, 
and offers excellent control performance. Experimental results validate the 
superiority and effectiveness of the algorithm. 

PS2022 
15:15-15:30 

Wind Farm Harmonic Analysis Based on Full-phase Hybrid Window Six-
spectral Line Interpolation 
Authors: Yuliang Gou, Kaiming Shi, Shitong Cao, Tenghui Peng, Fanze Kong, 
Jiahan Wang 
Presenter: Yuliang Gou, Inner Mongolia University of Technology, China 
 
Abstract: In order to solve the spectrum leakage and fence effect problems 
caused by asynchronous sampling of signals when using traditional Fourier 
transform (FFT) for power harmonic signal analysis, this paper proposes a 
wind farm harmonic error analysis method based on full-phase hybrid window 
six-spectral line interpolation. First, in order to solve the poor main-sidelobe 
performance of a single window function in harmonic signal processing, a new 
hybrid window function is constructed by hybrid convolution of Blackman 
window and 4-term 5th-order Nuttall window, secondly, in order to overcome 
the limitations of Fourier transform in phase error detection, the full-phase 
Fourier algorithm is combined to improve the accuracy of phase error 
detection, finally, by assigning different weights to the peak spectral lines, the 
accuracy of peak spectral line interpolation is improved, and through MATLAB 
simulation, the amplitude, phase and frequency of wind farm harmonics are 
analyzed. The simulation results show that when no white noise is added, the 
detection errors of amplitude, phase and frequency parameters are up to 10-
11, 10-12 and 10-15 respectively, after adding noise, it is found that the 
detection error is lower in the high noise range, and the error detection of the 
three parameters is up to 10-6, from the calculation time, the algorithm in this 
paper only takes about 0.04 seconds, and the detection efficiency is improved 
by about 10% compared with the calculation time of other algorithms. The 
experimental results show that the algorithm in this paper has higher 



 

 

detection accuracy and less detection time, and shows excellent performance 
when processing signals containing white noise. 

PS4136 
15:30-15:45 

System Dynamics Simulation and Dynamic Evolution Analysis of 
Heterogeneous Electricity Demand Scenarios in Hebei Province Under the 
Dual-Carbon Context 
Authors: Guan Haowen, Shen Ruyi, Chen Kun, Fang Yong 
Presenter: Chen Kun, Beijing University of Chemical Technology, China 
 
Abstract: Under the "Dual-Carbon" goals, conventional regional electricity 
demand forecasting methods struggle with the changes in socioeconomic and 
energy consumption patterns. This paper proposes an innovative method 
integrating System Dynamics (SD) and Ridge Regression. A detailed SD model 
comprising four subsystemsĺsocioeconomic, electricity, steel industry, and 

energyĺis built to depict complex interrelations. Ridge Regression optimizes 
its accuracy. Using Hebei Province as an example, the model forecasts 
electricity demand across different "Dual-Carbon" scenarios. The novelty 
resides in the SD-Ridge Regression combination and its capacity to capture 
dynamic demand, offering crucial decision-making support for "Dual-Carbon" 
achievement and contributing to regional energy planning and carbon 
reduction strategies. 

PS3058 
15:45-16:00 

Optimizing a Hybrid Energy System with Photovoltaic-Wind-Battery Storage 
Using Meta-heuristic Optimization Algorithms 
Authors: Wen-Chang Tsai and Hao Wang 
Presenter: Hao Wang, Tan Kah Kee College, Xiamen University, China 
 
Abstract: This paper presents a comprehensive approach to the development 
of an economically viable, reliable, and environmentally sustainable hybrid 
photovoltaic-wind-battery system. Various optimization algorithms, including 
Particle Swarm Optimization (PSO), Moth Flame Optimization (MFO), Ant Lion 
Optimization (ALO), and Grey Wolf Optimization (GWO) are employed to 
minimize the Life Cycle Cost (LCC) and enhance reliability over a 25-year 
lifespan. These algorithms are utilized to optimize the system components 
such as PV panels, wind turbines, and Lithium-ion Batteries, taking into 
account investment, maintenance, repair, replacement costs and reliability 
measured by the Loss of Power Supply Probability (LPSP). Comparative 
evaluations with GWO demonstrate that the hybrid system incorporating all 
elements achieves a remarkable reduction in LCC to $2.147 million and a 
reduced LPSP loss of 0.01 compared to other algorithms. The cost of energy 
(COE) is also notably reduced to $0.6372/kWh. The proposed algorithm 
methods outperform by effectively reducing LCC while enhancing reliability 
with superior convergence speed and accuracy. Furthermore, this study 
investigates the impact of component availability on overall design, reduced 
availability is shown to increase LCC and compromise reliability indices. 
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PS4126-A 
16:15-16:30 

Finite Element Simulation Analysis of Flashover Characteristics of Composite 
Insulators Under Contaminated Conditions 
Authors: Boyi Fang, Ping Huang, Bin Liu, Jin Liu, Guishan Wang, Cong Huang 
Presenter: Boyi Fang, Liuzhou Branch of the UHV Transmission Company, 
China 
 
Abstract: As an important component of power systems, composite insulators 
are often exposed to natural environments, leading to the accumulation of 
contaminants on their surfaces.  This accumulation alters the distribution of 
the surface electric field, resulting in frequent flashover incidents, which pose 
a significant challenge to the safe and stable operation of power systems. This 
paper establishes a finite element simulation model of a 75 kV composite 
insulator using magnetohydrodynamics to investigate the mechanism of 
pollution flashover and the impact of the location of the contaminant dry zone 
on the flashover characteristics of the insulator. The results indicate that the 
electric field distribution of contaminated insulators generally exhibits a U-
shaped symmetrical pattern, characterized by larger values at both ends and a 
smaller value in the middle. The electric field strength experienced by the large 
umbrella skirts near the high-voltage and low-voltage ends is the highest, with 
the field strength at the tail of the skirt significantly exceeding that at the head. 
The initiation of pollution flashover occurs in the end regions, progressing 
through stages of arc generation, bridging, and local arcs, ultimately resulting 
in complete flashover. This study deepens the understanding of pollution 
flashover in composite insulators and provides a theoretical basis for 
subsequent optimization and cleaning efforts for insulators. 

PS2024 
16:30-16:45 

A Study on Anomaly Detection in Massive Multivariate New Energy Data Based 
on Isolation Forest 
Authors: Yang Qinsheng, Cao Weiqing, Chen Gonghai, Wu Jia, Tao Zhexuan, Lv 
Jianfeng 
Presenter: Tao Zhexuan, Jiangsu Frontier Electric Power Technology Co., Ltd., 
China 
 
Abstract: Abnormal detection in massive new energy data is an important 
research area in new energy power generation. Accurate detection of 



 

 

abnormal values can significantly improve the reliability and maintenance 
efficiency of equipment operation. This study proposes an anomaly detection 
method based on the Isolation Forest algorithm, which combines adjacent 
equipment, associated equipment, and related data within the power station to 
detect data validity and abnormal points. Through experimental verification of 
equipment operation data, the Isolation Forest algorithm shows excellent 
accuracy and efficiency in large-scale data, and can correctly detect abnormal 
points in massive and diverse data. In addition, this article also studies the 
anomaly detection system. In response to the problem of real-time detection of 
massive and diverse new energy data, it proposes a model optimization 
combined with cost function improvement and an anomaly feature recognition 
strategy based on CUDA, which improves the real-time and accuracy of 
anomaly detection in massive and diverse data scenarios. 

PS4094 
16:45-17:00 

A Day-ahead Dynamic Pricing Model for the Collaborative Optimal Clearing of 
Renewable Energy and Industrial Load 
Author: Jie Cheng 
Presenter: Jie Cheng, State Grid Xuchang Power Supply Company, China 
 
Abstract: The collaborative operation of renewable energy and industrial loads 
is considered as an effective method to promote the local utilization of 
renewable energy and decrease the carbon emission. In this paper, a local 
green power market is proposed, and a collaborative operation model based 
on green power trading for the renewable energy and industrial loads is 
formulated as a centralized optimization from the perspective of social welfare 
maximization. Then, a dynamic green power pricing method is proposed to 
keep the supply and demand balance of green power, as well as coordinate the 
operation of renewable energy and industrial loads. A distributed iterative 
algorithm based on the gradient projection method is proposed to clear the 
local green power market and solve the operation and trading strategies. 
Simulation results have shown the effectiveness of the proposed collaborative 
operation model and the dynamic power pricing method. 

PS4107 
17:00-17:15 

Data Mining and Analysis Method based on Video Recordings in Intelligent  
Assessment of Electric Power Service Quality 
Authors: Zhou Jiang, Jiayi Li, Shuai Shuai, Ping Li, Jie Ma and Jianqiang Xu 
Presenter: Zhou Jiang, Jiangsu Frontier Electric Power Technology Co., Ltd, 
China 
 
Abstract: Research on power service quality assessment focuses on data 
mining and analysis methods based on monitoring, electronic badges, and 
service records. It is a common strategy to make full use of video and voice 
monitoring equipment to collect the entire process of electric power 
marketing services and perform preprocessing and feature extraction 
processes. Visual and temporal feature analysis demonstrates a new, 
comprehensive approach to event detection and classification. Novel attempts 
have also been made for data-based anomaly detection and diagnosis 
technology, and a highly applicable power service quality assessment system 
has been specifically designed and implemented. The conclusion points to the 
far-reaching significance and significant application potential of this method in 
improving power service quality levels. 



 

 

PS4108 
17:15-17:30 

Quantitative Evaluation Method for Factors Affecting Electricity Fluctuations 
Based on Causal Testing and Regression Models 
Authors: Yi Yu, Lingli Long, Yongjin Zhu, Kunming Li, Xiaoyu Zheng and Yang 
Tao 
Presenter: Yi Yu, Jiangsu Frontier Electric Technology Co., Ltd., China 
 
Abstract: This paper analyzes the factors affecting electricity consumption and 
automatically diagnosing the causes of electricity fluctuations. Based on 
business requirements and data, by constructing characteristic indicators of 
different dimensions, we analyze the effect of influencing factors on electricity 
consumption, and the material library of electricity consumption fluctuation is 
formed. Then Granger causality test method and multiple linear regression 
algorithm and other algorithms are used to quantify the influence degree of 
influencing factors on electricity consumption, and to build an automatic 
analysis model for the causes of electricity consumption fluctuations. Finally, 
based on the proportion of impact on electricity consumption, the contribution 
rates of various factors to electricity fluctuations are evaluated, and the 
primary causes of electricity fluctuation are analyzed. 

PS4114 
17:30-17:45 

Comparative Analysis and Research on Carbon Emission of Substation Cast-in-
place and Prefabricated Building Based on Carbon Emission Model 
Authors: Xilong Chen, Shaoyuan Lin, Yangsen Li, Fenqian Wu, Xian Gao, Jie Li 
Presenter: Xilong Chen, Economic and Technology Research Institute State 
Grid Fujian Electric Power Co., Ltd., China 
 
Abstract: In order to help the ' carbon peak, carbon neutrality ' dual carbon 
target, the power industry, as a major carbon emitter, is actively promoting the 
construction of a new power system. For substation projects, the construction 
of green zero-carbon substations is an important trend for future 
development, and it is also the only way for the corresponding national 
sustainable development strategy. It is of great scientific significance to 
promote the modular construction of substation assembly by quantifying and 
comparing the carbon emissions of cast-in-place buildings and prefabricated 
buildings in substations. Through the analysis of the carbon emission sources 
of cast-in-place buildings and prefabricated buildings in substations and the 
research of construction technology and transportation vehicles, the carbon 
emission model of substation building stage is established. Based on the 
model, two substation distribution equipment buildings with different 
construction methods are selected and their carbon emissions in the 
materialization stage are calculated. The calculation results show that in the 
materialization stage, the prefabricated building can reduce carbon emissions 
by 99.33 kg per unit building area compared with the cast-in-place building. 
This research result provides a theoretical basis for the promotion of green 
construction technology in substations. 

PS4123 
17:45-18:00 

Research on Visualization Application of Power Data Based on Business 
Intelligence Technology 
Authors: Yong Wen, Yu Zhongjie, Li Kunming and Zhang Fan 
Presenter: Yong Wen, Jiangsu Frontier Electric Power Technology Co., Ltd., 
China 
 



 

 

Abstract: With the promotion of the construction of new power systems and 
the widespread application of smart grids, a massive amount of power data 
has been collected within the power system. However, due to strong 
professional barriers, insufficient data connectivity, and lack of analysis and 
visualization, there is a phenomenon of "data richness and information 
scarcity". Based on this, this article relies on Business Intelligence (BI) 
technology, uses electricity big data, and utilizes electricity data application 
analysis tools to construct a self-service multi-dimensional electricity data 
analysis visualization model, reducing the threshold for business personnel to 
use BI tools for data analysis and mining, and effectively enhancing the 
practical application of data analysis results. 

PS3055 
18:00-18:15 

Design and Application of Decision-making System for Electricity Purchasing 
Agency Transaction of Grid Enterprises 
Authors: Yulong Jin, Xijin Wu, Meng Guo and Yongxian Zhu 
Presenter: Yulong Jin, NARl Technology Co., Ltd., China 
 
Abstract: As a characteristic product of China's electric power market reform, 
the electricity purchasing agent service of grid enterprises is still in the 
elementary research stage on the whole and is challenged by complicated 
transaction rules, high transaction frequency, difficult transaction decision-
making, and other problems. Therefore, it urgently requires establishing a 
decision-making system for electricity purchasing agency transactions to 
promote the intelligent decision-making of electricity purchasing agent 
services. This paper firstly summarizes a complete process of electricity 
purchasing agent service of grid enterprises by reviewing the whole process 
from pre-transaction, in-transaction to post-transaction, secondly, it designs 
an intelligent, practical, scientific, efficient, agile, and iterative decision-making 
system for electricity purchasing agency transaction, establishes an overall 
structure of six key functions (such as consumer management and electric 
power and energy monitoring) featuring headquarters management - 
provincial operations and internal-external data interaction, and finally, it 
discusses key technologies for prediction of consumer power consumption, 
preferential power sources matching and tariff prediction involved in the 
system development process, introduces the outstanding results of the system 
applied in large-scale projects in China, and explores the direction of future 
research. 

PS1011 
18:15-18:30 

A Coordinated Charging Strategy for Users in Old Residential Communities 
Considering Price Incentive 
Authors: Jiayang Tu, Hang Yu, Ziyun Shao, Linni Jian* 
Presenter: Jiayang Tu, Southern University of Science and Technology, China 
 
Abstract: Due to limited electrical capacity and insufficient parking spaces, 
electric vehicle (EV) charging in old residential communities (ORCs) is 
restricted, significantly affecting residents' quality of life and hindering urban 
sustainability. Given economic and social factors, ORCs will likely persist 
globally in the foreseeable future. To address these challenges, a dynamic 
pricing-based coordinated charging strategy for establishing shared DC fast-
charging stations has been designed to guide users in selecting initial charging 
times. This strategy aims to reduce operators' electricity purchase costs and 



 

 

users' charging expenses while improving the utilization of EV charging 
infrastructure. The approach is driven by human demand and integrates 
behavioral surveys related to charging station locations and times. A case 
study based on a real ORC in Shenzhen, China, demonstrates that dynamic 
pricing effectively guides users to adjust their charging behavior, resulting in 
peak shaving and load leveling on the demand curve. 

PS2029 
18:30:18:45 

Time Varying Clustering and Multi-Unit Dynamic Equivalent Modeling of Large 
Capacity Battery Energy Storage Power Station 
Authors: Zhang Weijun, Li Zhicheng, Song Shaoqun, Chen Jinyu, Yang Qiaoyi 
and Wang Yang 
Presenter: Wang Yang, Shanghai Jiao Tong University, China 
 
Abstract: A multi-unit dynamic clustering and equivalent modeling approach 
based on single unit time-varying parameters and dynamic parameters is 
proposed to address the problems of large number of units, high model 
dimensions, and large simulation computation for large capacity energy 
storage power station. The modeling of the entire energy storage power 
station is divided into two stages: firstly, selecting parameters that can reflect 
the time-varying characteristics and dynamic performance indicators of the 
energy storage units as clustering indicators, and using the K-means clustering 
algorithm to divide energy storage units with similar operating points and 
dynamic characteristics into the same cluster. Then, the equivalent units 
obtained by normalizing the dynamic characteristic parameters of the units 
within the cluster are fitted, obtaining the equivalent unit transfer function of 
the cluster. In this way, the large capacity battery energy storage power station 
is equivalent to several large capacity equivalent units, reducing the model's 
dimensionality and enabling rapid simulation. At last, compare and analyze the 
actual output of the units within the same cluster to verify the effectiveness of 
the model. 
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Giant Panda Breeding Research Base 
/ÎÅ ÏÆ #ÈïÎÇÄıȭÓ ÍÏÓÔ ÐÏÐÕÌÁÒ ÁÔÔÒÁÃÔÉÏÎÓȟ ÔÈÉÓ 
reserve, 18km north of the city centre, is the easiest 
×ÁÙ ÔÏ ÇÌÉÍÐÓÅ 3ýÃÈÕàÎȭÓ famous residents outside 
of a zoo. The enclosures here are large and well 
maintained. Home to nearly 120 giant and 76 red 
pandas, the base focuses on getting these shy 
ÃÒÅÁÔÕÒÅÓ ÔÏ ÂÒÅÅÄȢ -ÁÒÃÈ ÔÏ -ÁÙ ÉÓ ÔÈÅ ȬÆÁÌÌÉÎÇ ÉÎ 
ÌÏÖÅ ÐÅÒÉÏÄȭ ɉ×ÉÎË ×ÉÎËɊȢ )Æ ÙÏÕ ÖÉÓÉÔ ÉÎ ÁÕÔÕÍÎ ÏÒ 
winter, you may see tiny newborns in the nursery. 
Try to visit in the morning, when the pandas are 

ÍÏÓÔ ÁÃÔÉÖÅȢ &ÅÅÄÉÎÇ ÔÁËÅÓ ÐÌÁÃÅ ÁÒÏÕÎÄ ωȢσπÁÍȟ ÁÌÔÈÏÕÇÈ ÙÏÕȭÌÌ ÓÅÅ ÔÈÅÍ ÅÁÔÉÎÇ ÉÎ ÔÈÅ ÌÁÔÅ ÁÆÔÅÒÎÏÏÎȟ 
too. They spend most of their afternoons sleeping, particularly during the height of midsummer, when 
they sometimes disappear into their (air-conditioned) living quarters 

*ĂÎÓÈà 3ÉÔÅ -ÕÓÅÕÍ 
In 2001 archaeologists made a historic discovery 
ÉÎ #ÈïÎÇÄıȭÓ ×ÅÓÔÅÒÎ ÓÕÂÕÒÂÓȡ ÔÈÅÙ ÕÎÅÁÒÔÈÅÄ Á 
major site containing ruins of the 3000-year-old 
Shu kingdom. This excellent, expansive museum 
includes the excavation site and beautiful displays 
of many of the uncovered objects, which were 
created between 1200 and 600 BC. Like the 
ÄÉÓÃÏÖÅÒÉÅÓ ÆÁÒÔÈÅÒ ÏÕÔÓÉÄÅ ÔÈÅ ÃÉÔÙ ÁÔ 3àÎØĂÎÇÄÕĂ ȟ 
the 6000 or so relics include both functional and 
decorative items, from pottery and tools to jade 
artefacts, stone carvings and ornate gold masks. A 
large number of elephant tusks were also unearthed here. 4ÁËÅ ÂÕÓ ωπρ ÆÒÏÍ 8ĂÎÎÜÎÍïÎ ÂÕÓ ÓÔÁÔÉÏÎȟ ÏÒ 
metro line 2 to Yinpintianxia.  

Kuan & Zhai Alley  
Being in the list of Chengdu Historical and Cultural 
Protection Project, Kuan & Zhai Alley historical &cultural 
district consists of Kuan Lane Zhai Lane and jing Lane 
which are in parallel arrays running from east to west 
with a group of quadrangles. It is one of the three major 
historical &cultural conservation areas in Chengdu, it is 
not only the last relic of the city pattern of "thousand-
year-old young city" and the one-hundred-year original 
architectural structure of old Chengdu, but also the only 
existing copy in southern China from the lane (Hutong) 
culture and architectural style of northern China. 

According to the plan the control area is 479mu (lmu=/15 he ctare), in which the kernel conservation 
area covers 108mu. At present, the ancient walls, aged bricks and old gates here are much stronger than 
before after the reconstruction. Moreover, the combination of business and culture has become the 
most leisurely, fashionable and unique courtyard consumption experiencing area. 

 



 

 

  Travel  in  Chengdu  
  

Dujiangyan Irrigation System  
Before the Dujiangyan Irrigation System was built in 
256 BC. Before this Chengdu Plain always suffer 
flood in rainy season and drought in dry season. The 
Irrigation project resolved the problems of 
irrigation,  flood discharging and sands reduction 
effectively, breeding Chengdu plain as the Land of 
Abundance. 
Dujiangyan Irrigation Project is a great project with 
much top fame in the world Firstly, it is the oldest 
Irrigation Project in the world with a history  of 
2268 years. Secondly, it is the only existing 
irrigation project without dam but can divert water 
for irrigation automatically, it does not stop the water 
but lead the water; it does not change the nature but obey the nature. Thirdly it is an Irrigation Project 
with the most scientific design and reasonable composition. The head part of Dujiangyan was formed by 
three main parts Yuzui Dividing DykeFeishayan Spillway, and Baopingkou Water Inlet. The perfect 
combination of the three parts has continued the service of Duiianeyan Irrigation Proiect for thousands 
of years. 
Yuzui Dividing Dyke lies in the middle of Minjiang River, the front part of which reaches down into the 
river, looking like a fish's mouththus it is called "fish mouth". It divides Minjiang River into two parts: 
the outer river and theinner river. The outer river is a natural river course, whose main function is to 
drain floods during rainy seasons. The inner river was manmade It carries river water to Chengdu plain 
for irrigation.  When people dug the Inner River, he made it much deeper than Outer River. In dry 
season,60% of the water goes to Inner River to guarantee irrigation and 40% to Outer River. However, 
Outer River is much wider than Inner River. In rainy season, 60% of the water goes to Outer River and 
40% to Inner River, preventing Chengdu Plain from the flood. With the same working principle as 
Feishayan, the Yuzui Dividing Dyke can discharge 80%of sand into the outer river. Thus, only 20% of 
sand enters the inner river. 
  Folk Art  

 
Shu Embroidery , also known as Sichuan Embroidery is the general name for embroideries in Sichuan 
Province, mainly in Chengdu and Mianyang City. Shu Embroidery, together with Su Embroidery 
(Jiangsu) Xiang Embroidery (Hunan)and Yue Embroidery (Guangdong), make the Top 4 Embroideries 
in China. 
Sichuan Opera is a shining pearl in the treasure vault of traditional Chinese opera Finely performed 
feat, such as people lifting, invisible eye sticking face changing, fire spitting and knife hiding, always 
make audience lost in astonishment.  
Tea Art  - Chengdu people are fond of drinking tea. Strangers are always stunned at the numerous tea 
houses in the city Going to a tea house is a shared hobby for Chengdu people, which explains why tea 
houses are scattered in every corner of the city. With long history and great quantity tea houses serve as 
a symbol of leisure culture valued by the city. 


