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Ultra-wide bandwidth versus narrow bandwidth PD detection techniques
for UHF partial discharge monitoring system
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Abstract - Ultra-wide bandwidth (UWB),
narrow bandwidth (single frequency)., and a
combination of both technologies have been
studied for the ultra-high frequency (UHF)
partial discharge (PD) monitoring system as a
detection scheme. We have experimentally
compared those detection methods using a
mock-up of 362 kV class single phase
gas-insulated switchgear (GIS) and a stable PD
source. A rolling-ball type PD cell that
produces PDs of about 10 pC, is placed at one
end of the GIS. An internal UHF PD sensor
was attached several meters away from the PD
source. The PD spectrum was measured up to 3
GHz. A useable bandwidth of more than 1 GHz
was used to measure UWB signals from the
PD. To simulate the narrow bandwidth scheme
a bandwidth of 100 kHz centered at several
different frequencies was used.
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HAdso AxE I 2@ A¥7i7l (Gas-
insulated switchgear, GIS) &A% Faxdst
(Ultra-high frequency. UHF) %34 (Partial
discharge. PD) 24 AX < RERA FF 7|YHez
2394 (Ultra-wide bandwidth, UWB) A&7IY
e 9o Fa5 e (Narrow bandwidth, NB)
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Nz A4YL Yste] 362 kV F ¢4 GIS 2¥9 §
Z 2 R4 rolling-ball ¥ FEwd H4AXE A
2ata g71A FAE NEE OE §F Zo AAE
A% UHF PD AAAAM &334, A4A9 £83& F
SF5RAY] T 4R~ TE oLt &Y.
A& 3 GHz 7HA e 3844 ¢ 545 $391,
UHF F3t4 gd9doa 1 GHz o4 ddEe e
2399 AZ J/IEY 53 FoedA §2 (~100
kHz) W Z& ztes ddd 4&71YE F83l9 PD
g 273 stk Ogd Fase dgEo2 A o
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AP REMAL AV 8t % 1 mm ZVY &
Z2ulE FLo] FUdE 2EYA TR (rolling-ball
type PD cel) & AM&3tsith. PD-free 71 & AH&-
3ty oF 15 kVel HAYE PD celld A7 MYE o} <

10 pCol WAZE z2tE PD & S48 ojwel WA
Ze [EC60270%8 Z%7] (Robinson, DDX7000) &
ZA3tgth. PD cell 28 1 3 Zo] &F 7 m Zoj9
@4 362 kV GISe $Y% HHe 28 GIS % £
of dx3lgct. PD &3 A2 AFAFLANA A
362 kV &4 GISE WA3¥ UHF AAME ol &3tdd.
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Fig. 1. Experimental set-up for a mock-up 362
kV GIS with an internal UHF sensor and a
PD cell. (See text for details).

2.2 PD celle] PD Fai4 2% =3

PD celidfA 2RA€E PD7F AE AMdA HEE
Fo¢ EAL sl 2"gEF EXM7] (Rohde
and Schwarz, FSP7)& Al&3ld 5 - 3000 MHz
oy Fo BXE &3 9. 198 2 & 2ol
300 - 3000 MHz AlejelA PD o 2% N3E @&
T & dYdvk. ¥Ho=z BAEE= particle-type
PDE 2437 Sgted ¢ 3000 F1E¢¢ SHEY F
1ge ¥ 29 29 2ol 23 € PD 9 F4%
& EAL AYd A" PD Celld] W} £§& 54,
GISS AE+4d 54T AN FoHF 5S4 % &
&H FE3to) g3 HA systemd Fof 4ot
(5). 298 29 olaflZo] BEAE traces B Z2HNA
33 $9H Lo} 880 MHz 9} 1850 MHz o
doA o] FAZ/PCS 7IAF AEE #FY + 3lon
0 - 800 MHz tidoAd= UHF/VHF TV, FM %
LEANETE E F U o8 Faeoide B2 AL
E 4T 250 FA822 NB PD &34 F9¢
2 F¥sA gt
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Fig. 2. Spectral distribution of the PD signal detected
at the sensor.

2.3 UWB PD &3

AYAS UHF PD &#o ol&5+= 4wl UWB
PD &3 & 4sld thgEo| 1 GHz °JA4% 24223
XE (Tektronix, TDS7104, 10 GS/s)& AM&3ta] <l
7t 94 W3 PD MEE &4 sigg. gHe
2 WAL E particle-type PDel 23 43 E HEF3)
71 fisked 2H S 500 F7 ¢ FHsAt. 29 3
2 500 F71 B¢ 74 &S PD celld #E2AE
glojtt. A uwjA oz Holx Sine H¥L PD
cellol 1713 A<t Hdeldt.
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Fig. 3. The PD signal measured with a bandwidth >
1 GHz. Envelope of PD signal for 500 cycles was
detected. The background shows applied voltage at
the PD cell.
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23 FugdA 500 7 B¢ FH @GS TSI
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A7 Aol fdelct 2”5, 7. 8 A WA &
A3 UWB PD Az H&d AARE Aoy Fo
o wzt PD A% AAH =yl 2~3 uvf Aol &
Bk olRe ALEE AAMe Fatge] @ FE Aol
ot A4 PD 4Alze] WAl & wFolgl HAHEY. E3)
2720 MHzdAM &#3F PD 4Asze 2 &717F 1300
MHzdw =2t} 10 vl o3 HA TFEHHAYed oA
PD cell®] @A && Aste}l 32 AMe] = wfio]
2 Az "o (29 9).
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PD Aze FH 759 zAre v&3AY A S35
Atk o] A RoM PD AZe EA KFE L F
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AZE 23 & 4 Uk

Fig. 4. PD signal at 564 MHz (20 mV/division).
Signal to noise ratio is below 1.
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Fig. 5. PD signal at 590 MHz (50 mV/division)
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Fig. 6. PD signal at 832 MHz (500 mV/division).
The cellular phone base station signal was detected
all the time.
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Fig. 7. PD signal at 860MHz (50 mV/division).
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Fig. 9. PD signal at 2720 MHz (20 mV/division)
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2 =ZdAz UHF uided UWB ZZ Wi
NBZZ w¥ & o]&3lo 362 kVa GISoA ZA4H
PDE &%3sx Zzte] E4& ulam st UWB %
WMoz UHF oo A¥HJA UWB-UHF PD A%

€ dg 5 itk NB Bdel A% A2E FoHrE 4
9 slolof PD A1E8 9% F Yo Fiadl
PD A37ZEe ~10 ¥ Ho]& B, HE NB 714

AFE vlgoz &44 HEo] sHedhvt A8 GIS
Z7Ad we HHF FH¢E Hdgsdor vz Y
UHF PD 23717]9] g oid Fe7t o,
E d3oA A12E GIS 9 AAe FRAAE
MHz ¢ #& 53 Fu4e PD 23802 AlS
1 &asis] 53 o Ads s|AF Fag Gy
g W97 FAde Fa4 g e AHEE 5 glo

PFd 7AZ71HY9 UWB ¥He UHF F34 99
A 2Es We Foe d9& £H e S wWEd
vz n7te Fdd-nd £V E AR it 2
gt AAY dFEEESY 43 AE7E g8 NB
PDS o] =4 deolg HAE FXNE HEsd NI
vgogx 247718 74 & & Uvt (6). =& &3
wle] B Edoz ALHE GIS Agdn 54
g PD Alzo A& zolE 2 # Utk =3
UWB W =3 Aztat 23 719 S #883td PDY
dx 23 & 4 denz AL A7 GIFH P
UHF PD &%7171e1 283 #E 7Iygeldt.
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