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Abstract: SF, gas leakage is one of the most common faults of GIS equipment, and it is
usually accompanied by the growth of internal water components. In order to reveal the
influence of different leakage shapes on the micro-water growth characteristics of GIS
equipment, seven leakage configurations (including cylindrical hole, sudden expansion/
contraction holes, conical holes, right-angle holes and parallel holes) were selected, and
transient simulations were conducted based on numerical models with multiple
components and phases considered. The dynamic characteristics of water growth in

different leaking holes were obtained. The results show that, under the same leakage rate
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scale, the more complicated the structure of the leak hole is, the smaller the plume
coverage area at its outlet position is, and the external condensate water is more likely to
enter the leak hole. Thermal throat will be produced in the expanded leakage, which
obviously hinders the liquid water from entering the leakage hole, resulting in lower
critical pressure of the expanded leakage than that of the contracted leakage.

Keywords: gas insulated switchgear; leakage hole configuration, multiphase flow;

gravity flow; water growth; numerical simulation
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Fig. 1 GIS apparatus in SGCC Gansu electric field
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Fig. 2 Schematic diagrams and the geometric parameters of the leakage holes
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Fig. 7 Flow characteristics along the cylindrical hole
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Fig. 8 Flow characteristics along sudden expansion hole

3.2.3 R4 AL

HRY AR, 4L NIRRT Bk ANRER I SERE I el 1, 7EREfA
N 120 0.4 MPa i, WAHZK Bt ARIFEARNES, WLE 9. A ELBFEIEIRAL,
RAR G FLIRFLIR S K, S8 H AP DR i)y, AR PR T
JE AR UL i 2kt AL, IFFEE IER T Rk mBER N s . 5596
LIRS, 284 FLHh & BOr B R AR K BT R A7 A B B W BRASVE T, 1 2845 £L
HRARK RZLgemE THLOALE , s afrsiit ARERPIER .
3.2.4 iy HEAL

T A HEIE AL, LIPS SFAUAR R i 2 IS | SR R RRIE, A
El10b) i, IsfLAMUMHEFAAE R “PO)=E . TEZIRS R ER T, s
FLAMM )24 303 A 60 m/s 247 o MR 10(e) Al LAE Y, “PSi2™ Mt RHi ok 7K
(O I A W AP, FEBEPR I J7 R 2 0.4 MPalif, TfLAMNTBAR K (4
BUMC 2353 104 590, (R BAHKHAR To i R AR AR FLINER . A WA

10



B REN EZARFT FT LA EX

JIFFLE TR, 1530032 MPa Ty, JfFLINTRIERREE TR, FAJ)~AikiE NS 2
FLH FTAZEAL TR K 5 B T A A 2 FL A

[ (pa) ST . R E(mis) S A U e e a1 T

| |

|12*10“u

. E
I
I

(a)  JEN5 (b)  HHEIIA (¢)  WARZKIRTR R
B9 R%&ENILHLAS D EFE
Fig. 9 Flow characteristics along sudden contraction hole

e
(a)  HJiodi (b)  HESM (c)  WAHARIABUMEL

B 10 #r44E L7535 30 S 45 H

Fig. 10 Flow characteristics along expansion conical hole

3 | L [

ED 0D S s (v WS |- kG MR
2020 0 0 0 30 50 10011012 0 150 0 { e

v

o om0 3
" 8+100 ¥ 10%10¢

3.2.5 WignHiE{L

ANFETFEY L, SFAMRLEE M AL AR P el p sk fe , FE7Elm AL
MBI X3, WS s A T FL Y B R O S RE I BEASE WM KRS A
FIURFLANES, S ABIHEAR PN . B HE AL I 7 sh SR LI 11, A
LA RAE Y, FERER N TR 710 0.48 MPa i 2], (A P J) 38 IX ek JROAH K AR B Bk
BT 9x10°, BEEMTE, TISREY LRy L, hTFEEriEAEnEs, Rl
AN, SRR ER S, S EORAHKBMEE ARERNTS; Mg fL A4 fL,
KR ZK A BHASAE F = B AR e ALFL I AL, Bk O &S, st EE S
PIVE R 22 WER B iz

3.2.6 JiHER/ML

X FRANA— TR FLEATAAAE R T, SO I HEA B A R /NFLEEF TR
R IR 12, W12 LIE W, 76 BRI m et , AL %
T/ML, X FEIMUB AR K S b A K AL A SEN R I REE NI, /LA

"



IRFLIZEXS GIS IREHUKIB R IEAIRNT

TRAL, XESRAKIT UGB NLATR . fEREAR N T T108 0.47 MPa i), fE(A P
UL BT A YRR A AR R B K3k 510 3.9% 107, (EAFTER R, BELE 5 A K ]
WAFEZR R BB, B 12(c) i PR X 1) A1, AU B T sl AR X, %
BERCAETELIC, DLEIRAIK “ 0GR AR . 2 GIS Bef AR A EAHIL, KA
— =RV IeALI, o TR FL N RGN, S B A 2 i s /N
T A A LA SRER A

A (Pa) B (mis) o e o s

16%10%

a)  JEJI5T (b)  JHEESIR (o) WHIKIABU AL
B 11 #mHGILRERS 2 A%
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