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Simulation Analysis of Arc Fault Pressure in Converter Transformer Elevated Seat
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(1. Electric Power Research Institute of EHV Power Transmission Company China Southern Power Grid Co. , Ltd., Guangzhou 510663,
China; 2. Shenyang Transformer Reaearch Institute Co., Ltd., Shenyang 110000, China)

Abstract: The arcing fault of converter transformer will lead to damage to transformer and even to adjacent trans-
formers or other electrical equipment, which will cause serious damage to substation and affect the safe and stable op-
eration of the power grid. Aiming at the weak link of the converter transformer, namely arcing fault inside the elevated
seat, the numerical simulation is used in this paper to perform the fault characteristics study under the internal fault
condition of the converter transformer elevated seat, analyze the equivalent pressure and stress distribution of the ele-
vated seat under different arcing energy of elevated seat. It is pointed out that under the arc energy enhancing the ma-
terial properties of the wall can not achieve anti-explosion effects and it is therefore necessay to develop effective
pressure relief measures.
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Fig. 1 Accident photo of the faulty converter transformer

at a certain converter station
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Fig. 2 Model diagram of the converter

transformer hoist seat
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Table 1 Basic parameters of the hoist seat model
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Fig. 3 Energy balance diagram of transformer

internal fault arc
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Fig.4 Simulation settings for the hoist seat failure point

and monitoring point
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Fig. 5 Stress and deformation of the elevated seat during a
5 kJ energy failure
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Table 2 Calculation results of elevated seat strength
under 5 kJ energy
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Fig. 6 Stress and deformation of the Hoist seat during a

2 MJ energy failure
®3 2MIBEETHAREREITHER

Table 3 Calculation results of hoist seat strength under

2 MJ energy
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Fig.7 Stress distribution and changes of the hoist seat

during an 8 MJ energy failure
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Table 4 Calculation results of hoist seat under 8 MJ energy

e RV J1MPa SEXR J1/MPa IR J1/MPa R K78 /mm
2093.00 381.67 235.00 330.70

PR S o ST 2 A K, M UR B e 3 58
W I 24T 2 N
24 HWEEREE 1SM] THIREL RS
g AR R AR T R R A T Y S R R 15 MY
B4 SIS 15 LA A7 T LA B, 15 M R i o 7
T v 2 B T I AR R RS8R A 10.76 MPa, 5 it
PIEIB =Y AT il S | L A B RS DR NE S AN
K8, A5 RIS
X LR 5-8 S5k 2-4 (AR5 SR AT UL, T e SR 7K
% 8 MJ L B RE R (SO T, THR g A AR
ANl R IR E LR .

3 #ie

SCHRR R AE F g T e e P 0 R IR B, 3



S\

- 88 - 202646 J1 ) § 3 1+ g6t Hol
N 73/MPa LONG Qi, YANG Xu, XUE Shupeng, et al. Research on
! g g‘l‘gggg identification of converter transformer inrush current based on
4 691.400 circular  coordinate representation method[J]. Power System
- i 322288 Protection and Control ,2025,53(9): 118-129.
- (20 FLAT (A, 2, 45 IR ELAUMRE A NS B M
N g (7)421?.388 A IMBIEFEL]. FE 7 L R 2024, 18(2) : 39-46.
] 2392600 KONG Lingzhe , HE Baina, LI Hui, et al.Research on the influence
n % (7)%%88 of topology parameters of low-voltage dc circuit breaker on arcing
= 1407.300 duration[J]. Southern Power System Technology , 2024 , 18(2):
|
e (3] HEKCTHT ARDIA XU, 95 T SRR R 2
AR TR AR HL R R G T SEME ] AL ST AR TR, 2025,41(2)
(a) Ni Ay 22-32.
AR /mm DU Changging, XU Mingyou, LIU Chengxin, et al.A reliability
3882?8 max analysis of converter transformer relay protection systems based on
|| ;88228 markov state space method[J]. Power System and Clean Energy,
—650.410 2025,41(2):22-32.
95035 BB it St R o S 07 B BT, Ko
Eiggﬁ%g 5 HEETR L 2021(7): 73-75.
- §28%§8 LIAO Bo.Analysis and treatment of a condenser bushing explosion
| 328%28 accident of the main transformer in a power station[J]. Hydropower
200.130 and New Energy,2021(7):73-75.
100,060 IS 3K R, S, 45 09N A R
3060 min 0 B S e BB R 300, 7 LR, 2024, 18
(9):59-68.
(b) AT ZHANG Run, QIU Zhibin, TONG Zhipeng, et al.Detection method
El8 15MJitEHENASEN IS HmETIER of transformer bushing thermal defect based on infrared image
Fig. 8 Stress distribution and changes of the hoist seat target detection and skew correction[]J]. Southern Power System
during a 15 MJ energy failure Technology, 2024, 18(9): 59-68
£5 I5MJGEBRTASEIEER 6] £ A= EATe, M M, S AR e L A S 0 LT
. . BT, AE RS, 2024,61(4):6-11.
Table 5 Calculation results of hoist seat under WANG Ren, ZHUANG Jiclong, ZHENG Xiong, et al.Converter
15 MJ energy transformer group current analysis and simulation[J]. Transformer,
BRI F1/MPa SEERF1/MPa VIR F1/MPa B KZS B /mm 2024,61(4):6-11.

5348.20 981.64 235.00 850.54 (7] XUPEHE, S, R, A 7 He i T v A DXl R I B 5
WIEAT T 0.005.2.8 .15 MJ 4 Flil [ RE 5 00 T 1Y TPEEPERESE). A E E LT AR, 2021, 41(13): 4688-4697.
Eﬁ ﬂl%'%%’@j] /ﬁjﬁﬁ\*ﬁo %%%@Eﬁ . LIU Zehor}l}g, LU 'Li(.:heni,AZgIOU Yuanxiar;g,lf:[tﬂa; Rese:.r(:h or;

l)fjjj[ F%ﬁ%i‘j(/]\Xﬂ'??ﬁ%W%ﬁEﬁ%ﬁ ﬂﬁﬂﬁ% , f;eesél;r];; 25;";.(?6:115?;5 .(;688-:2;;1 on arc tault|J]. Froceedings o
T e A2 5 1) 52 0 A9 P 3 W (L 0 I O 8 D 22 8] ’r%fi\fﬁ?,l;ﬁz“?ﬁ‘z,ﬁ; )t#’i‘—;%? DGA 5 TPE-LightGBM HJ7Z JK
JAISE R, TIXT R Ty 3 A B S AN K PRECRESIA. IRl S HR 4, 2024, 3004):70-77.
2)%FHZ< Iﬁ]ﬁ&ﬁﬁﬁ%%?%&iggiﬁﬁ?ﬂ%@éﬁ YANG Jinxin, LIAO Caibo, HU Xiong, et al. Transformer fault
1:/4] ﬁ:}.*ﬁ , ﬁ{'ﬁ; ?” E/‘J %’é}gﬁ% @j] &ﬁﬁﬁﬁ#ﬁ%ﬂ%%*ﬁ ,fu diagnosis based on DGA and TPE-LightGBM[J]. Journal of Elec-
. TRE AN TSSO 7E - 25 5 R i A tri(f Power Sciénce and Technology, 2024,39(?1):70—77
UL e NP X [91 ZEiEN, KIERG, AW, 45 BT ) RS0 T M B2 W
SERTEROITAIROL F L SRR LEAE 2 MILLT RB TR, 0 522, 2024,61(2): 19,
HTJ‘ ’ ﬁL\J‘%}Eﬁ}%%ﬁ%%*j*jfﬂ%Egji%ﬁﬁ/%gﬁg% QIN Yiwei, ZHANG Penghe, SONG Runan, et al.Arc fault
ﬁi,fﬂ%%lﬂl Fﬁﬁ%iﬁ@ijﬁ s W'J‘@ﬁifaﬁﬂﬁ%‘{ﬁ% diagnosis technology and trend of development in novel power
}j—:"ﬁiégj‘z ’M\Zﬁ%ﬂyﬁﬂ:}% ﬁj—dﬁ @jdj%ﬂ%%%ﬁ@o system[J]. Electrical Measurement & Instrumentation, 2024, 61
2):1-9.
S 3Rk : [10] EVRI, A2, ASIA 1, 5. e 17 PR S P S0 O P
TEHE R ). R AL T AR, 2014, 34(1): 179-185.
(11 & J. 4 N0, HERUG, 25, 25T B AR AR AR 1 (1 40 0 728 TR 2 YAN Chenguang, ZHANG Baohui, HAO Zhiguo, et al. Modeling

RS FELT . B R G S8, 2025,53(9): 118-129.

and simulation of pressure characteristics of power transformer



k55504

WM, £ 7, X, A5 Wi s T AR IR D 3T

.89.

[11]

[12]

[13]

[14]

[15]

tanks’ internal faults[J]. Proceedings of the CSEE, 2014, 34(1):
179-185.

ARICHR, AT, BB A ST RIRE S (KA S W g 2
HAAHITTIE]. AR AR, 2025,41(11):12-20.

YU Wengiang, FU Xiaowei, LYU Bo, et al.A management method
for transformer diagnostic test results based on remanent flux
influencelJ]. Power System and Clean Energy,2025,41(11):1-11.
ORGP BELE AT AR A R0 YR e N T
ARAE A 2R AR T]. HE 5 3%, 2024, 61(1): 170-176.
CHENG Xin, SUN Yue, HUANG Wei, et al.Prediction model of in-
ternal latent failure rate of transformer considering the influence of
maintenance operation[]J]. Electrical Measurement & Instrumenta-
tion, 2024,61(1):170-176.

F Z,uk L W, S TR A R IE 2 £ R INGO -
DHKELM [ 4% T # W12 Wiy ¥5 1)) jJ5 e R, 2024, 18
(8):19-28.

LI Duo, ZHANG Lian,ZHAO Na, et al.Transformer fault diagnosis
method based on hybrid feature selection and INGO-DHKELM][J].
Southern Power System Technology, 2024, 18(8): 19-28

5 FE, B, IR BT UCRRERISE L ) AR TR
BB TIUIN . B B A )y, 2024, 52(7):40-47.

HOU Sai, CHENG Runkun, LIU Da.Transformer fault forecast
based on re-sampling and integrated learning approach[J]. Smart
Power, 2024 ,52(7) : 40-47.

RN/ 7 < G N I 1 S B T S (R 0 S TR
(EAERUIT]. Tk 4 5345, 2021,47(8):31-35.

ZHAO Xinyu, YANG Libo, DONG Yifu, et al. Numerical
simulation of transformer oil vapor explosion and venting process
[J]. Industrial Safety and Environmental Protection, 2021, 47(8):
31-35.

[16] A& PH,BUEsk, #5058, 55, i 28 Fe g im 28 VOB v = 4k 05

ELFSEL)). B O TR A, 2021(2): 155-161.
YU Yang, RUAN Yalin, YANG Libo, et al. 3D simulation of oil
vapor explosion in converter transformer{]]. Insulators and Surge

Arresters,2021(2):155-161.

[17] 5D S8 5, 0 [P KL i TR i e SR B A 4]

F[. EBIEEE SR, 2021,40(3) : 356-359.
ZHANG Shaohua, JIANG Huiling, LIU Guoping. Numerical
simulation and reconstruction of explosion accident of an UHV

transformer|J]. Fire Science and Technology ,2021,40(3):356-359.

(18] Atffent, 2 &, B, 55, )y A2 HE 2R T ST AR 1 1 ey i

SR AU TARIW, 2020(10) : 128-129.
DU Zhenbin, LI Man, LU Suyin, et al. Strength analysis of
explosion for power transformer switch tank[J]. Mechanical

Engineer,2020(10):128-129.

[19] 4l i, ok 3, S ILTHERE S INGO-SVM (Y78 i

FREZWOITE). B RGP 515, 2024, 52(7):24-32.
BAO Jinshan, YANG Dingkun, ZHANG Jing, et al.Transformer
fault diagnosis method based on feature extraction and INGO-SVM
[J]. Power System Protection and Control ,2024,52(7):24-32.

[20] 2 RGBEZRWE, £ S BT OB i A s

BRI A AGTETE(]]. 22 i, 2024,61(1): 29-34.
JIANG Lan, CHEN Yungiao, WANG Shuang, et al.Study on stress
distribution of oil-immersed transformer explosion based on actual

gas model[J]. Transformer, 2024 ,61(1):29-34.

% EIR(1989—), B, A, 548 TALIF , I T He i L 4 A

& W R IXIEH R 69 B 5T AR (E-mail : 827432969@qq.com) .

I F(1983—), %, A, BB AT, N F LR R H R

FAR GBS AR (G842 4F #)(E-mail : wangning@stri.com.cn)





