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Study on the outer UHF microstrip patch antenna for
partial discharge detection in GIS

Zhang Xiaoxing Tang Ju Peng Wenxiong Meng Yanhui Sun Caixin
(The Key Laboratory of High Voltage Engineering & Electrical New Technology s Ministry of Education ,
Electrical Engineering College of Chongqing University, Chongqing 400044 , China)

Abstract Based on the structure and operating characteristic of Gas Insulation Substations (GIS), an outer
UHF microstrip patch antenna (MPA) sensor for detecting the partial discharge in GIS was designed, the
sensor is fixed at the basin insulator to receive the electromagnetic wave leaked from the basin insulator, and
suppress the electromagnetic interference from surrounding environment. Some effective methods for expan-
ding bandwidth are utilized in the design process, such as choosing the material, thickness and shape of the
antenna base plate and adding impedance matching network. Calculation and testing show that the effective
working bandwidth of the antenna is 340 ~440 MHz, the center frequency is 390 MHz, and the relative
bandwidth is 25. 6% , which reach the range of broadband antenna. Especially the gain reaches 5. 38 in its
maximum transmitting and receiving direction. Comparing with loop coupler built in GIS, the test results
show that the proposed microstrip patch antenna satisfies the requirement of partial discharge detection; it
can detect the PD signal in effective band with high sensitivity for on-line detecting in GIS.

Key words GIS partial discharge microstrip patch antenna UHF

(UHF) GIS o
1 .
[2] [3-4]
(GIS) ) GIS )
. GIS , 1~ . GIS ,
2 ns, 1 GHz o, s s

* 2005 12 s (50577069) . (CSTC2005BB3170)



1596 27
o GIS B:fmuxi‘fmm (1)
, GIS UFH fo
(MPA), GIS , : fo .
[7]
2 (MPA) Q .
2.1 ’
: Q
| b=d+4+d
:(2) ;(3) o
. LD :Q,.Q. Q. P,
P.. P, Q .
) GIS 1%~
’ 6%, GIS ,
) ( . Q :
)l ;
( ) . (@D €,
2. 2 1) Er s
&€, ) )
4 , . o
(2)
’ Qv‘ Q o
(3) :
2
. [8] .
2
4
RLC ,
1 ’
s 2.62, 2.4
50 Q
2.3 (h<€o h k ,
Ao )



12

.GIS 1597
2
° [
, 19
18
° 1.7
1 16
( TM,) . Bis
, RLC 14
i ™, ) 13
2 hQ 1.2
1 0 2
R :LCOS“ (Ly> (3) L1
e,ab b .
a b 0.33 0.36 0.39 0.42 0.45
: ’ ° K /GHz
2.5
2
e,ab
G =—"" _ 4 o
1202, Q, 3.2
Q. =c Ve, /(AR f, Ansoft HFSS MPA $=
He 0 0° =z $=090"° y-=z s 3
5 1 , 0,9
— 2 a ’ .P o °
D 15(;,,<,10) (5)
.
41 AGEX 01 phi=0
_ Q (6) s AGPX 01 phi=90
Q. 2l
ot $ K
G=Dn, 7 : .
Uk 7) g 2l -. ,-.
-4 : :
3 N : :
i "... : %
3.1 PR R .
VSWR ol S R B
G5 | -180  -135 -90 -45 0 45 90
’ ir : )
_1+|r
VSWR—I_‘F‘ (8 3
I ' ’ 3 s MPA 0=0°" .,
i $=0° .0=090° $=090°.0=120°
__1+r
Z=Z.1F (9) . MPA ,
7, 3 2. . ’ ’
2 l b o
’ ) ’ , \ MPA
HP8720D . ’
2 , 390 MHz. ’ MPA
2 340~440 MHz, ’ 4 °
GIS , MPA
, B<0. 1 , ’ ’
MPA 25%, ° GIS »MPA

GIS
MPA



1598 27
i MPA Hi {75 X ik AR B SMAME
U, AT
ﬁsﬂwéﬁ T
MPA X T Gl A e
b4
A ey T
5 GIS
. 6 ,  6(a)
19.6 kV , 6(b
MPA . MPA
(b)MPA T5i4 s s
4 , .
440 MHz s
3.3
) 7 R
. : Ao~ R, >E 8F
P, L. P, L,, % 0 W
1 . 0 100 700 300 300 300
18] /ns
8OF
A @ DWMWWM—WWW
L,=20lg (-2~ (10) !
4R
< T > g"mo 0.2 0.4 05 03 1.0
ST ST ¥ /GHz
G=7 B~ P~L—L—L) (D (a YA FFR BSR4 5 T3
1
Ao/m R/m P./dB  L;/dB  P,/dB  L,/dB Z .
0.776 4. 86 15. 36 —0.78 —11.8 1.04 ot 0 F
¥
1 (10). (1D B 100 200 300 200 500
_ ReE) /ns
5.38, (D) 5.7, 20c
o , MPA g
’ ° Q 0'
L3
805 0.2 0.4 0.6 0.8 1.0
% /GHz
(b) MHER LRI AR e AL 5 B L e
MPA UFH s 6
GIS s
. ,  GIS 0.5 MPa &
SF, N, ( 4.1),
L2 MPA s
(lecroy wavepro7100, 1 GHz,
20 GS/s, 48 M) s
, 12.5 kV,



12 :GIS 1599
, 2005,26(7) :705-709.
. [4] . . . . GIs
[yl , 2004, 30
5 (3):29-31.
[5] . . (M.
R R ,2002.
, 61 vl
340~440 MHz, 390 MHz, ' - 1988
25.6%. ; [ 7] POMPILI M, MAZZETTI C, BARTNIKAS R. Sim-
MPA ultaneous ultrawide and narrowband detection of pd
pulses in dielectric liquids[J]. IEEE Trans. on Diel.
' 0. 38 db, and lect. Insul, 1998(5):402-407.
; »  MPA [ 8] RPODAR D, CHATTERJEE J S, CHOWDHURY S
’ MPA ° K. On some broad-band microstip resonators [ J ].
IEEE Trans on Antenna Propagate, 1983, 31 (5):
193-194.
(1] , , ;
Ly 2003, 27(3): . 1972 ’ 7 ’
54-57.
(2] . s GIS
(1. , )

2004,24(8) :89-94.
[3] . . . GIS
[Jl.

E-mail: mikezxx(@ tom. com



LI A, R AA TR
[44ik:  http://www.edatop.com

mE 3 X &Kt

REVTH IR MRR =, EVFZ TR AN, AR SE b LA sk br AR th e Bevh R AR

/D FH 23X 28w PR A R

SEbr b, BATH G ZEARAG B A IR Z M A RN, B T HFSS,

CST #f i WA sl ol LA e v Y TAE PR fE R A7 A 2R 2k
Zy it (www.edatop.com) i T B AURUR e e vk AA IO IR, #fEd T — REIR L it By
YIRIERE . BATRRBE VIR, (BN, EMS Y, Al A B S PRt oy 5] B4R R BEvt () B0

ERE AT AR

i O

Ansys fFsS

FEETES ] \\
¥V A '.h\"'.
¥ty
sy PR

——

HFSS X% i&itiEilIRIEER
BRAE 6 TR 1 AEHS, SRERAMILAETRE, PR,
BASAARNSSR R E UM 4 &, ST R A VIR T HFSS R &1
St . SEE A EAT . BN HFSS R VETHRRE, nl LB R
TR ) AR AR HESS BRAFEAT REBeTh, ih REEBIEA A+
BAEMAE: http://www.edatop.com/peixun/hfss/122.html

CST RZ&&IHSUIFIIIRIEE R

ERAT 5 NHPUEIREE, haBRFEERLRRR, BAERHBEN

FIFUR, A1 R G ) B4R CST fik TAE = M Zhse R FIHE ] CST
e TAR S AEAT R vt SEprd FEAN R AR R A . AUBTRAE, 14441
YHE, HA S WK AN 3 N AELARE, s>
BRI ), AR ST

PERBWE: http://www.edatop.com/peixun/cst/127.html

seaEI

-l

13.56MHz NFC/RFID Z& B X & iZitigliEiEE LR
ERAE 4 TSR, B UILKE 13.56MHz 25 P8 < 2% Bt I B A4
PRV SCERARSE &, T RS HR T 13.56MHz 2k B R L1 TAE 5
. Bt Wt DL A HESS #1 CST 1 BLAM M2k Bl K £k i
FLARSRE, FIRHEA2E T 13.56MHz 28 1B K25 T e i (6 B R o
AR 2 3, AT LA B s Bk 5] 2 48 13.56MHz 25 il R4k
FCUCHC B F SRR L BV

PEEDIYK: http://www.edatop.com/peixun/antenna/116.html



L. S, REE®I AA 9%
[44ik:  http://www.edatop.com

KT ZidhiFil:

Syt I (www.edatop.com) HH #0445k H TRIFACH — 2k B8 iR TR AR AL, — HBUI &
Fod s S8 REBTHIR AA R FR: 5T 2006 44541 EDA M (www.mweda.com),
PLEA R I [ P S5 K AR SR AR R 2 e vk A A 5 R Rl Y 22 5 S A DL B R 4 Bt 42
SEFYIRFER ADS. HFSS SV AT ERIIURTE, T R& )40 JREE 5 AR A, o
T RRAL A AR AR T 2 AT 15, BN BOT 4 TR ST T 2L BoREE ST . % A M aE I
B RENTE . EABESESFKENME AR, EEE DIVEARTR . AR 42—
TEZREWEHX .

HMNBIRIZME
X ROLTF 2004 4E, 10 ZAEFEE KT ILE
X HETE TR R B TR, o T ATt A A Bk
X OAPRTE. BEREAE] TIIE I IBOR, R BRI 07 R, 27 2] TARPI AR

K AWF RN RRE TR, dachr TREN, B, K. 5%

ERZRIAN:
¥ GlInRE I E M http://www.edatop.com
¥ 1l EDA M:  http://www.mweda.com

¥ B VAT http://shop36920890.tacbao.com





