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ABSTRACT: The rupture and explosion of the converter
transformer oil tank pose a serious threat to the safe and stable
operation of the power system while the pressure relief valve
protects the equipment by releasing overpressure during an
arcing fault. By analyzing the mechanism of gas bubble pulsation
during the fault period, a theoretical model and its numerical
calculation method for the action conditions of the pressure relief
valve, the increase of oil pressure due to internal arcing faults in
the converter transformer are established. Simulations are
performed on an actual 500 kV ultra— high voltage converter
transformer, and characteristics of faulty oil pressure variations
under different pressure relief valve arrangements are obtained.
The simulation results suggest that when an internal arc fault
occurs in the converter transformer, the internal fault oil
pressure is unevenly distributed in space; and the arrangement
of the pressure relief valves has a more significant impact on the
pressure relief in the vicinity of their mounting position and a
lesser effect on overpressure in other positions. The simulation
results also show that optimizing locations of pressure relief
valves in the converter transformer can effectively reduce the
peak oil pressure during the arcing fault.

KEY WORDS: converter transformer; pressure relief device;

ES T F 5 WA R A RS IR 5 H (5500~
202055419A-0-0-00) .

Project Supported Science and Technology Project of the SGCC
Headquarters(5500-202055419A-0-0-00).

arrangement ; internal arcing fault; numerical simulation

FEE : BRI He A A A 2 B K ™ ol B T AR
Gl R E AT R IR F I I 00 ) 5 5 T s
DA B 38 3 J BT B ) U Lk Sh LB, T
TR IR I % A7 4G 0 7 P g PAY 70 L S oty P T v A8
BRI T . LL 1 BEEPRIY 500 kV 45w it A2
Fe s IBETER G, SR 5 BT, 45 A 8] He ) R i i
A8 77 2R WSO AR A RE . (i LA R R i A
i A2 A P IS L BTG I, G A S I i e 7 5 ) A A
Y4, Rl vl A 5 KON 2 BRI 1y s 3 T T8 5
R WY N T X LA A7 T S R /DN 5 AR AR A I A8 25
IR ) A A T A RS AR P, TGS A0 I i D
KBRIA : UL e s IR 5 A1 Ty =X R I
LR pEt

it AL P e e s B e T AR ) SR B A
R TS IR R G AIE ], T SEisty B4k
KEAEHMARG L AREE", Wi L F i 4 2
WA R, AR S TR E S S, ik i
T HET AP A e Lk o 8 P A A 0
SR, AT A AL 72 e 45w PR DAY w3 P b A
B HB N K SO A PR B L RS
YRGBT, B TR i i) A 05 232 2 o
BEo DRI, A b BRI HE O e S (] ik s A8 A4 Ak



40t A4l

L9057 R R 45

Ko R R A itk P R , DAl T Rk e A, i
4R e LA 0 ) 4T R

XA A JRy B O HL | JRy Aok AR A L e s
W H R R SRS N T R 7 R A T
LW SCER[19-24 1048 T 3 TR AR (0728 i
AT 5 RIS R AN ] R S R Y
1o i FL A ety 7 A I Sk 9 T 5, T RE SR
FEASFARME 2L . A Al e 39 1] = A A e T
WA B, 7E 20 42 60 AE1R = 70 4EAR, AR TR
LA H S B — 2D s A R, X
T VR A A AR AR B S B, 0 i HE Gl
TE PR =, PTRES LA ] R 7 B B ps e 54, HL
FEAR FeAs T HEH i AR A A R JORUE
FEI R ILAAF 36T s - IR 25 A vl E T
JET IR T2 40l . MR Z BT R
TR T I 70, e B T i e He , T
MR AR 2E RN TIPS FE 19 50%~60%1
FEE 0 F B o TR R R AT 22 B RS T itk
B, IR S0 & /T 40 000 1 B 728 R 4% 42 %%
1A FE IR , AT L 978 F g e 2 AL

H AT P AT R T R8I 2 2 Ao 8 I ATE Y
FEX A T AH S 9% 2 B4R p HL S E PR RE /04T
SCHR[26]06F 7 R85 ) 1) 2 2 Ao AR T 2R 56 1
g 45 HGH F LR AR KA s 2 . SCHR[27]
TEJR T 03 48 2547 40 He T O BRI ,
S5 T AR S50 0 R I 1) sh AV I 1], -
WOHAE PR TR A ASRE A . SCHR[28] 4
TR FE AR TE i AR N ER IR G, I IR 2 R W R
TR TS 1R 5 e rL SIS 52 10 1) W] AAS 250 il 15 285
&, AR R A% R A BRI, SCBR[29) % L T AR
JE %R 1 R i Sh VR4 A T 4007, $2 Hh T HTF )R
JEH BRI 1) 7 o SCHR[30]X R 1 R ik i 5 3
S5F O R AR R R S ST T
PHEANTIE . SCHRB1EE S T M1 I E ) B
T T, 300 T 4 2R L e g - T4
FETF R PERE . SCHR[32)0 e ) R ik i s 43 3 ik
FRUEATEASE, 05 BT T LA o i I SRR
Mo SCHR[33-38143 5l 434 1 31 H e SRR A R
A AR R AR SRR . SCHR[39-421% 100 MV - A
A TR ASIMAR PR RS T T R ol AR 5
SE LR (8 FH B — e e AR LB B
[ X L 931 5 A8 F A 2

FEL SIS S0 1] 28 s 45 PR 780 3 A i 2 32 Wi s
TR R B SR IR 2R T P b X —
ETFRE T )2 R 5T . SCRR[43 D0 e L AR T i e o i
LR L R A IR W W VW DS AU & 32 3
PEAT T B, I B 1 ) T e e R
FORHINAERE . SCHR[4410 FELBT &% A Y R IS
AT T ARy 7 AR T 6] A A
R SA A AL I A . STER[45 1 47 T UM
HH BB PR R P BRI, B 5E 1 iR T 5 S
Y 1R 5% 28 MR IR B Xt e T Bk st i, 4 Hh A
e il TR R T ARMER B — A [T B 7 AE B S
AR, SCHR[47-A8 A 1728 s e A A e ™
SNk S B BB, A 4 T R R AR SR e
PR T AR T A2 ) B B RS 5 L ¥
IR T 3T R R A TR R T %

Je 3 8 TIC R 1) 0 A 52 18 5 DAY 0 3 ol T 1) 52
M o A SCRR A L SIA Be Je 1) U Pk SR, s 57 e
TR R B AR S LA B R IR Bk e e R, X 1
153 S BR B AL T A A 5 BROTEASE , XA [ e e
SRAE T 22T R i A T R T R ASOR R A T
Z WG 07 FATEE o X FEAS R B i 1 A
577 2T A T i B R S A ], A
Hee A i

1 HEPEE

30 A8 i & A R = g F IR AR
S JR Bl A 2 e A e i e R A, R B DR
SN IR SR STHBIRS S HIA . S AL =i 4]
JEE A AT IRz v e it , 59 Fe A el e 0 Rl i vy i
WA J1 ), B R sV I it il A, 76—
EFERE DR R . R, B AR e e ) R
R HR A P R I S s e R — N B AR 2
YR A R, 5 K BL BT S Ik 3l A8 S i
A LA B R R R I I 2 I R A BAE T . A
AR ST L IR R 14 R 7 B T I sV 4 R
FL I B A
1.1 EABEMBESRHE

JE S B i S5k i e 1 s, H T A 45 g
BB HhFE AR RAT HRE T OGN i A AR
HHEILF 0, A TR /T30 i )
B, A IVE RS L R BB ORRRE GRS




46 TR, 265 0 RS0 S ) B A 5 5

Vol.40 No.4

P AR R A THAR T Y e 7 B b 0 1 B S A
G AR 00 PRI B E DL L, B
AR GEANC DA S S AN WAL </ d KA AR A AR
TR B 2% 1 T R
Foow>F et G (1)
Aob: F, iR s F L RETE T Gy
MR Ty o e RETICI AT DA 22 2 AR e A T
AR Fe DN RE (7 7K T2 2 100 e DU g 48 o 7 1) 5
M) F] L2208 ) o
N TR A o 5 R A, i A4
PRI RN H
Poutter=Po (2)
K pooe IR H AR 58 5 py AR
JE5# , B 101.3 kPa,

1 EHOBEMRE

Fig.1 Structure of the pressure relief valve
1.2 MBIl fERERE

VA K A AR I R I, S R P IR TR ) FE
W, SR

W= [ Podi=[u, i,di (3)

s o, BB UG 20 50 IS5 P S HSIT)
5w, ARG 0, AT

WO SR B Bl 22 A Ry A2 R A & I A
RF 4 2 ikl BE K 2 1w sk 1 3L R 20 , 1% 3l ) 2
P BB A 3R IR

s 1_ 1), (3 _2R, R |_1p _ 4R _
RR[R QJ+R[2 Q'*bﬁJ—pU% R

20—0il
Py

AH:R, R, RO AR 2 3 5
5, AR RAR S RIS 5 p, LN
pa MM FAL TR s p R AL 5w AR
PRI o, MG ETK S R

AR BEAE AR T R L SR 75— e 1,

FUr RN s p, TR R

_(r-1
ph Vl

Kby HARBY IR v, AR U, R
HNTHE.
U,=Q,~4%[ p@R() R(r)dr +U,  (6)
K. Q,, HEASHARER; U, A RIIRNGE.
AN Tk S B R LR AR A O
Ry ik A T A, T BT B AR AL, 4N
Jlr 7RI,
%fp(de+ [ pblu—u,)dA= [ TVddA + [$,dV (7)
A vV REGAR; & h—Mebrdi; oV BEBhil
Gt u, RS IR B 5w A 5 A TR
B TGRS S, 4 b (0TI,

U, (5)

2 (hEREKZE

21 {HEMER

ANTLL 1 5 500 kV 4 R He 4 i A48 e 2% A oY
XF G o AR S R 40 3 A8 R 7 10 2 T PR A A8 A 57 L
IR, AN 2 iR . IZ BB AR A2 9 m e
293 m 25 m, 7EBN A LA AL i 2 2 T
%0 R EEAT ]

F mﬂa\l g .
Hhitinwid

2 iR TIERRJLMAMER
Fig.2 Geometric model of the simulated converter
transformer
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Table 1 Operation time of pressure relief devices in three
arrangements under a 1.2 MJ arcing fault
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