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Abstract

This paper presents the computational method for analyzing the compressible flow fields in a high voltage
gas circuit breaker. There are many difficult problems in analyzing the gas flow in GCB due to complex
geometry, moving boundary, shock wave and so on. In particular, the distortion problem of the grid due to the
movement of moving parts can be worked out by the fixed grid technique. Numerical simulations are based
on a fully implicit finite volume method of the compressible Reynolds-averaged Navier-Stokes equations to
obtain the pressure, density, and velocity through the entire interruption process. The presented method is

applied to the real circuit breaker model and the pressure in front of the piston is good agreement with the
experimental one.

A Agel o) ul¢ Hxsir] wEel Ao
1. ME 2 zARkE Aol golaA Wtk A2 Be] Fx

I, A7, dREd, dAxne 448,

A 23193 (high voltage) 7} #97](Gas Axa 2 TA )W, s AFE 7)o
Circuit Breaker, GCB)oll ¥z o|&¥x ¢+ 3} 92 9lste] ofg] Folol MA o] G&F =
¥ (puffer)d 7k~ Aet7le AAE W) SFe7b2el 22 Zege A4 o sH(Computational Fluid
HFol o8 ThR FEe olgdte, AFAY  Dynamics, CFD)[3]2 AT BEo] wio] M7,
Al Zdstsel s LAEE olAAFE AT Axly)y] Bolo LEAE @uts) Fg o] 9
(quenching)A}7]%= &= AFAG1]. A4 g 55 dg7)7] LopiAel FEa44]e 7}
Zhaaer) o] A AgE WX MR 8T Axdsle A, ASAd 2 A= YgeiA A
& 9 st =29 TlatetA G odd Ay ol ue Fast. ol& A4 A
S85E 235 W FATA(shock wave) & T3 gy 983 ARG £ Q= FAFH &2

_4

g FEEAlY. Watd A5H HAdE B daghd), AdR Yol = HAS(electrode)?] 2

B8N 24 FE[2]0] ¥AsE =& R TEo] EAT B9 ol F5 F&Ut obF

HEA4 5 g =2HA o7t aFHT}, Z(subsonic)ol Al & &% (supersonic)ell AAH &

AAEAde] AFA 4GS v AL 4% ¥ 35}7] wjFo| %23} (shock wave) AF o] TES
u

e de o J?ﬂ—‘%i?lﬂl, 2% H oA o FRAFA AT S Qi Teoad W Ay E e

Aty ola 4% WAYZE (mechanism)S o}3 A 7th°1 o)},

Ask FA%, WY, 3ALY T t2kE 2 AFdaE =4 3 Navier-Stokes W

AAg ol gated, By shazes] Wiel ofa
: 2 3834 = Yrta &5 ENHAL S8t

AFadEn Az ok, Yrta FEEAe ﬁ:zjﬁ S Ale] obz

-305-




of olgh L FAY 4+ Yt Aol o] §H¥,  CloswdPositon  [Movng  Putler

s ase Qo BE, FAS Ao

stolxl AAAEE ol &ate] WHY 5A& ARt

st=d o)gdt. T3 ojFAAFZ(moving

boundary condition){5]¢] X gHo U= A7)

o AFE4 § Ave AnRge molstn, §4 o

o FE5&zdAM F5S AR Al Fixed contact Fixed piston
st DAANAAE EdgosH ArbA A Opening (priming)

A1y BAE MAastH ). SFg gas n the puffer cylinder is compressed

[
—
_'.Iol:‘?
Bis
i

)

Fig. 1 € 393 72149719 aaddae 74
e distal drd. HEAF o] LABH,  opening larc quenching)
FAAF o8 AAd B 3de 23v)e & SFs gz flow dunng a1c quenching
AAE TN, 2RV 2H42EE 8 7}
EHE _Q_E%OE ol AN (Fig. 1 =), 7}
TH7F olE el whEr sy A¥Y W9 SR b
B IdAEd g FEH A, olmHYL EeEHY,
B obmH A Aloldl = 0};17} WA SHA "ok

o3 dddels ¢HE tas =58 3 ol
2AI0] oh1E A3, ohat A
H AZ AHA Alolds =3 E A (Transient
Recovery Voltage)o] Q17}=™, o] #gto] Ar]7]
AL 2Bl Hob A AAE A& )
X713 IAAA dAdE Esof gt o] g
gt Aol AAB (restrike)flol sa" AL, & Fig. 1 Operation mechanism of a puffer-type GCB
D7 E 3RAZTE AdebA Huk. 64 Al (Fuji Electric, 1998)
= AR B BAL Askel AAA AE
g o= Wl R Fig. 2 o =9 A" 2g484
3 sago] 9% Mo o5 o] vy A

’5
o —
"o o SFs7hE %‘%6}5 AL g gl

2.2 X] BHHJZ—\ Al = _/Fi]ﬁﬁéq7]m

o 71 XN

Al AR S _/;\_;t! HOE__S_ 5__% olyl =]
A E;LC}A}ATQ W;Tig;:}vo? = x‘;;nq o] H%—'_q jj Fig. 2 Schematic diagram for a puffer-type circuit
W Eo dx, ¥ L£xo Wy o 34 o breaker
offm, vheievt 1 unh 2 284 H5S BN
ok olg g Biel x4 HHHES M 3(pg) V-( w)_ ( )_ )
A AMLAAL Y (unsteady),  $HA g TV PVI=VIL V)=, @
(compressible) & F Aol Wigh 2ol 432
w Ay T ol glenw o U4 & orla v Mg ol di@ REIAASel A,
Ao] 7hsstth. Altel AlEE ASUAA, SF s = MRS U T gk, 7 5] uf
YA, AN, Teln gEEs ke 0 U - o
of gk g URkAQl BEY Navier-Stokes E fradiAse AL Table 1 o] 2433
PNz BHE e 2o Bl

-306-
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Fig. 6 Mach number distribution at each time step
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