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Abstract : The on-load tap changer (OLTC) has a risk of electrical faults during switching, potentially
leading to accidents. A new split-type design was proposed, in which the switching oil chamber is isola-

ted from the transformer body, theoretically reducing the likelihood of explosions. To validate this de-
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sign—mparticularly the reliability of key isolation structures such as the lead bushing under arc fault condi-

tions—a simulation model was developed using pressure-acoustic and acoustic-structural coupling meth-

ods. The effects of fault energy, fault location, and extreme scenarios where the arc fault impacts the iso-

lation structure near the lead bushing were analyzed. The results show that increased fault energy and a

fault source located further from the pressure relief device lead to higher pressure inside the split oil tank.

The auxiliary oil tank provides effective protection for the main tank. In extreme cases, the lead bushing

remains reliable, but regions such as the oil chamber base and tank connections are prone to stress con-

centration and potential damage. Based on these findings, structural optimization is shown to improve

stress distribution.

Keywords : on-load tap changer; arc fault; separate arrangement; finite element simulation; distribution

of pressure; distribution of stress

0 3| §

A 2 5rHIF5% (on-load tap changer, OLTC) YEH
Ha, 788 st RIS 0 A8 H 5 O A% O B RE A8 Gl 4o 1Y
AL A8 R X A% R 25 A o R R A T AR R DDA, (A5
78 s g 1) i RS DT 57 1) 2% 1T DR R A X R
ELERL RGP RIELE B CEBENMER T,
OLTC MYl eid fe i S 5 2 9 S5 R Bl LA S K %
AR R A L v AT A 35 42 1) AL e e
# R B S BOUD e 3 AR 0 b W, E SR A
B TN OLTC FL A B X A8 1 2% 32 14 i
S B R 43R 2 OLTC W VI 40 FF 56 2 B 7E B I
A P, LU 5 B XU U5 5 78 R 2 A i B s
H ATz 45 A4 T B ik B B, B, % o0 X
OLTC Wy Al SEERT S A RIS H L,

T F R TG PR 3 A TR B A B S Y R I 2
A B I 1 R S PR 0 e e S B T
A P e {5 DU A2 55000 A 55 2 ) A B R ) D e
PIE RS2 Y 4R 3 R <7 1 1Y i oK
AEE WA i, & B8 OLTC HL 9k s fE 1 1Y) 25 S 1R
Ko Bm QSR 06 o N 7= A 1 T 3 4
SRS B R R v I DA RS S0 R RS T
2B B, EROEEN T A BRon i B R T
B e 5 R R AR AR N ) Z RO R . 44
A B BT 2E W O R T H I
AR R T e A D Rk SR R, AT &
PR A Fs gt DA F AL e 1 A A 2 (A S PRk i
JH 3 T 5 | Ak vl 25 e 0 BRI, O L e A v 5
AE I Z A AR IE ARG OC 2R o

OLTC &A= ML IR B s 1) ) RE M AR 3002

ST, T XF T 20 4R 30 OLTC, AH & ML i A7 7 4R
R, AEZHTMBFFE R BT TR E R Y HLK
AR A T D) A Y R E (S X AR AR A5 A Y
SO, DR >4 3 2 JE e HE U IR s 7 R A3l 4 X G B
SR bt SR, JERIAR 1] 5] 2S4S 45 S HE
BB AT SRR T B — P R, JFH., B EEIE
SR B R £ XA A ) B2 L & 2240 OLTC 4
A J T L DI e oy 4 S 14 22 S P, AR SOt
WP I 2 7 ELASE Y | ik — 20 0of R 9 o B A
{37 B ) 2R HEA T 3 BT, 25 A% e I e e 2B T 5
EAE T AL PO T 00 B 23RS OLTC 1
LERATRENE S RO DT 5

1 HEINEREENSIRTE

1.1 EIREHFEER

B2 A L R 5 | e 1) e T s ] Ly
e B T A R A R M S TR T R B g iy
e 1 R il BT AR E 1 H o ~
0.05 s [ 38 11 28, V0 HL 000 763X A By B HE 5 1)
AR S T AR R A GE I A R
VAR, VRCH, 250 ek 55, v JB TR R 5 T A S
TR XS B & 1 710,05 ~0.4 s RSy, B
SR AR VR AL L A 0 BT AR AR ) 32 B K
A B g R 28 HLIC 27, Al AR
MR THEIE I

VR FEL AN 3 R o U £ 1 ) 5 L I A 2 [
()56 28 0] LI Touya AP FR K

900 .o
Pp = 7Eb o ( 1 )

FLrp P 0 RS o ol 90 A R E L Y e L



14 H ol 5 #&

G/

$29 &

J1,MPa; D iz B -5 IR ] A BB mm; E, N
BV AR, kI 5 o A B0, 75 MR B S PR ) 52 56 2%
RIAEES), 55 9T R F R BEARC , 45 & 58
R 25 R FEAR IS L 0. 35 ~0.37,

60 2.0

E— T
R

W

g :
u: ) 1.0 =
& =
® 20 10.5 =

N 10

0 T——-’ 1 1 I 1
0 0.1 0.2 0.3 0.4 0.5
S

E1 FAF[PREINGEARE %
Fig.1 Typical pressure curve of arc fault in sealed

container
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Table 1 Main physical parameters of materials

TR/ W/ hhEE, IR
R THAN L
(m/s) (kg/m*)  (Pa-s) H/Pa

LE 5900 7 850 — 2x10"  0.30
A4 6320 3 900 — 7%x10'°  0.33
A5 AR 1 260 879 0.02 — —

AR 3080 1 800 — 15%x10°  0.30

WA NG 2 540 1673 — 1 x10° 0.38
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Fig.3 Pressure curves at various points inside the

chamber
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Fig.4 Pressure fluctuations inside oil chamber split oil tank and fault energy
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