Yo v 450 U AR s A A 3 3= R Y i FE
Ji&§ ik %D“?E'i‘ﬁ%ﬁ@?)ﬂﬂ

BwAER, X R, EAML B, O R, B ERM’
(1. EMPY)AE R A T RRAESEBE, DU B 610041 ;2. HL ST HpEk [ U 1 44 B 5 SR B0 %2,
PO BB 610041 ;3. PR ACHE K2l R TRE#Be, PU)I| BAR  611756)

i E.ASERATEREMN S P EFARIEEA SN MET] RE S RN EE & A L RPRAALE S
WE KRR BB F T AT B R IR AR S 4&#? P VAR k4 5 AL % 5245 S s i@ i 42
R W T BAAL AL B B RO IEAL X SR ATHALE N %ﬁ BT ARG E @R DO RRE, 2T B
IR B EBRYBAT BRI 5 R @ ERILRAR R T H kM 6 5 R A ﬁ%é&%%&ﬂﬁﬁ”kﬁ%k
5 HALM & T R I A E R N4 #zw?%ﬂh Cu,S ;_%%@a,éa# Cu BT 5 i rk M sl dh 25 A A sk
G R T AR TR I LSRN FE TR T PN 5T ik, FILT STARAS 4 KR BB ARAR B 69 R 3K
PRB) A E T A F)] 99.25%,

KR R AR R 7 %?”rﬁ'ﬁﬂ?a, }FWL’E; ot Tt o

FESES . T™ 721.1 XEFRERE A XEHS:1003-6954(2025) 01-0041-06
DOI:10.16527/j.issn.1003-6954.20250106

Corrosion Characteristics and Rapid Detection of Oil-immersed Contact
Strips in Valve-side of UHV Converter Transformer

HUANG Zhicheng"?, LIU Fan"?, HU Shihong"?, DONG Zhongming'*, WANG Yan'"
CHENG Huarun®’, XU Yun’, XIA Langyu’
(1. State Grid Sichuan Electric Power Research Institute, Chengdu 610041, Sichuan, China; 2. Power
Internet of Things Key Laboratory of Sichuan Province, Chengdu 610041, Sichuan, China; 3. School
of Electrical Engineering, Southwest Jiaotong University, Chengdu 611756, Sichuan, China)

’

Abstract : The strap contacts in the oil of valve-side of UHV converter transformer serves as a key component to achieve the
electrical connection between the winding lead-out line and the valve-side bushing. Operating under harsh conditions such as
high voltage, large current, and high ambient temperatures in long-term service, it is difficult to avoid issues such as corrosion
and degradation. Based on a case of degradation failure of strap contacts in the oil of valve-side of an in-service UHVDC
converter transformer, the microscopic morphological evolution and the main components and content of corrosion products on
the surface of strap contacts are investigated using scanning electron microscopy, energy-dispersive X-ray spectroscopy, X-ray
diffraction, and other detection methods. At the same time, the distribution characteristics of corrosion products are investigated
through the cross-section and surface polishing. The research results show that the majority of corrosion products adheres only
to the surface of strap contacts,and it is inferred that the corrosion product Cu,S is mainly deposited by the combination of Cu
ions and corrosive sulfides in the oil. Finally, a rapid detection and analysis method based on machine learning algorithms
combined with laser-induced spectroscopic signals is proposed, which achieves an effective identification of four different
levels of corrosion on strap contacts, with an accuracy up to 99.25%.
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