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Analysis of internal-type ultra—high frequency partial discharge sensor for
gas—insulated switch gear (GIS) using 3-D electromagnetic simulator
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Abstract - 154 kVE 72 AAHAZI(GIS)Sdp
A2 F Qe Ry Fz2Yy (UHF) RE9
(PD) AAMe] nFu BEAHE ALEAL 9. UHF
PD AME dF9 JuE gHuUolBz 334 Axr)
T ANEFE G4l Fag Te AL F9dA n
FAEAAE sHM3HY. AMY F2E AHse AT
Zg 7293 Axe] AVIE HFLE FFHFEA Uy
UHF PD 49| 548 &4 3ot AM7 F38e
Fel arist Ao FZHstel wel wAlEAo] Wl
stgen GISe M3 moded] FFE e
LM B
7} 22" A7 8 A X (Gas-insulated switchgear,
GIS)9 oY =3zA HZ Fxwsl (Ultra-high
frequench, UHF) 252 A (Partial discharge,
PD) AA7F bt GIS of ¥g=Hx 9ot [1]. UHF
PD AXE dF9 Fd9g getol22 GISol e
A nFEy EAe 2dd 3349 ARG e F
E #48te Fae £ AR d9A siae] AHes)
. 28v PD AAMTE GISY nAHO AlgH2® H
5 UHUE SY 8 oo} 2ol ARF UM SN
A2 EA4E ¥7) otk B =FdME finite
difference time domain (FDTD) X+ methode of
moment (MOM)¥MH& ©]&3 334 n3d Az
% &Y =37F o]&3le UHF PD 4AAMe9 znFd &
AL 4 9T [2-4]). nFH ARG Y =4E
ggstng AA dAd =& A vLg ZA 9
F AL Foz JdAt FUddA 71 o] AL
154 kV F GISY F2& wgoz s JFy PD
AMe BEAHL AL . 53] Ax7 FEEles 79
o} g3} oo o3 AFE WA sty GG A
719 AA FAE FEE AU olo] A F
8 BEYEg wisiy shasds ALt s
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2.1 154 kV GIS 8 UES UHF PD MA
W48 UHF PD 4Mde A5E A3 A4S
Axze] F&S wolr] A3 AW, aYx AMTE
HAA gl nAFA 717 A% AAANZ FAE ] Uk o
E FAH84Se 30, 9A F AR g} A F
Aol Wlg} gy Mg HAE e did Fu4
Y& vlg dAs o] g Hae HeE 713
F UAERE I FA/ATSe HFHIr "asio ofgy
ANz FEEle T did ndx Pazic 53] U
A3 AMe GISY % 842 ZF&dlodMes gEy,
FHT GISY FHHU Zolo R ALHE =S

9 Azhurgol i@ 28 AEI ol Foizo} ).
&Y UHF PD AAMY 542 3437 98ty =

U GIS #HxeA ge] B # Slv 170 kv B4

GISE 24z sld o7l #Z3d § e 33 PD

ANE AR g U AL go] AHRH
£ 170 kV GISY FAEA AEL of 100 mm o]
9J%te] ¢tZ AFL 300 mm olt} wEtM A7 A
g ool AL g9 =79 300 mm Hk FHA
A7 slddol 3l o9 #L FHL e FEASAY
AAe} FHA moded AGFmEE ZZ 478
MHz $ 906 MHz o]t}

WA43¥ UHF PD AN n3d B4 2AE] $
std 0 - 3 GHz tlgolA wkALE4A (Return loss,
RL}E A4 9o sidde 3390 FDTD =&
MOM o] H&H 4§ AMRAL =& o]&3%e
o Axde HAxn FHpdMe @9 333 mesh A
F7F 3070 ool HEE k. AHARAE 9% 3
A4¢ 2de 9ie 1y 1 B 2oy, 2d9 Ax ¥
He o 1000 x 350 x 450 mm® o]x o]me] x|
mesh £&e ¢ 3Tyl Axolg. ¥l Az
mesh cell 745 HAZ LAY AFE BAHNM FE3)
AxrE F dE AV, olg] Aldtale FAT HE9
Alzbe] A a®t)
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AA AFE e FoA o] P ZEE 19 1%
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W2 3o Mo wAledE AAEd H 9 D
9 EMTE Tyl f3ly  AMEA 3§
monopole UEIVE F3eln H & DO AZE 9
33l RL-E A3t

a9 2v AA ZEHE 799 AES, D = 100,
140, 180, 220, 260 mm = H3EH A4S
monopole?] 500 - 2000 MHz 2} RL EAMeltt. 3
7ol ¢ 220 mm ¥ul 11 GHz H£olx RL E4o)
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219 1. Cross sectional view of the model used on
3D calculation. An internal type UHF PD sensor was
attached on sensor port of the 170 kV GIS. Volume
of the model was about 1000 x 350 x 450 mm’.
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29 2. Return loss spectrum of monopole at the sensor
port for different port diameters, D = 100, 140, 180, 220,
260 mm.
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29 3. Return loss spectrum of monopole at the sensor
port for different port height, H = 20, 40, 60, 80, 100
mm.

2.3 dM9 7] Hstof ciEt RL 54

Axe] Azl Wt did SA& 487 Aste &
A A AN e 7o A7) Wsle gid 54&
n2gte] AN FRE 799 AFL 200 mm 0137_ =
ol 60 mm 2 23 34rk MM feeder EA
N'tYDe FYeE PgE M3t Pgen =4 impedance
£ 50-ohm 22 3o AAMwI HAAS =v)E Wst
3la) RL& A4t stddcr. 49 AEE 10, 50, 90,
130 mmZ w93} 39 0 - 3 GHz 8 RLE AN
. 3y 45 AN ALEE #©9 FH7F wsle] dg
RL -‘—5-‘/‘6‘°]"—}. Ao Aol 10 B 50 mm 4 73

+ g 5‘}—r°ﬂ/‘1 RL o} &8ttt

% = AAge AES 70 mmE 1A/ A A
g -r]?} Q“‘*ﬂ—] A74L 10, 30, 50, 70 mm & ¥
sl e

RL E4o|t). ZE€ Ao RL E4&
St 0 - 11 Gl AbeloiA Ael % 3 s
12 - 2 GHz A}o]9] 125 15 2 GHz XA
& RL & 2Qt) 53 AdA e #Fo] 2% RL
n2s} e 2o oz olERe ¢ 4 U

d

RL (dB)

x L
0s 1.0 15 20
Frequency (GH2)

238 4. Return loss spectrum of the internal sensor for
different disk diameters, d1 = 10, 50, 90, 130 mm.
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9 5. Return loss spectrum of the internal sensor for

different diameters of the insulator, d2 = 10, 30, 50, 70
mm.
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