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An ultra—wideband loop—monopole antenna for partial
discharge detection

ZHANG Yin', LUO Bing’, LI Guowei', TANG Qi', ZHANG Haofeng’

(1. Foshan Power Supply Bureau of Guangdong Power Grid Co., Ltd., Foshan 528000, Guangdong Province, China;
2. Southern Power Grid Scientific Research Institute Co., Ltd., Guangzhou 510663, China)

Abstract; An ultra—wideband loop—monopole antenna was proposed to improve the accuracy and sensitivity of the partial
discharge detection in the electrical equipment. The proposed antenna was mainly composed of loop antennas, quasi-—
triangular monopoles, metal branches and a metal ground plane. The monopoles were embedded in the loop antennas, and
connected to the loop antennas by the metal branches, so as to introduce electromagnetic coupling and generate additional
resonant modes to improve the impedance matching and bandwidth, thus achieving good impedance matching and radiation
performance over an ultra—wide frequency band. The results show that the simulated reflection coefficient of the antenna is
less than —10 dB at 0. 29-3. 10 GHz band and the simulated maximum gain is 8. 8 dBi. This result indicates that the good
impedance matching and radiation performance over an ultra—wide frequency band is achieved. The measured results are in
good agreement with the simulation. The measured reflection coefficient of the antenna is less than —10 dB at 0. 29-3. 16 GHz
band and the measured maximum gain is 9. 3 dBi, which makes it suitable for the partial discharge detection in the electrical
equipment.

Keywords: loop antenna; monopole antenna; ultra—wideband antenna; partial discharge detection
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Fig. 1 Diagram of electromagnetic sensing technology for partial discharge detection
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Fig.2 Structure of the antenna
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Tab. 1 Parameters of the proposed antenna
ZH0 | BE(mm) || % | BfH(mm) || Z% | BEH(mm)
G, 8.8 L, 106.7 W, 6.2
G, 3.3 L 87.3 w, 4.1
Gy, 50 L, 90 W, 4.5
Gy, 20 L, 29.2 w, 4.1
G, 5 L, 49.6 W, 4.5
G, 0.5 L, 9 W, 4.8
Gy 13.3 L 600 w, 10
H 145 L, 70 W, 5.5
H, 75 L, 114.5 W, 9.8
H, 84. 1 L, 87.7 W, 6.4
H, 75 L, 20.9 W, 15.4
420 L, 104.7
L 133 w 23.4

B3 R4S vk ]

Fig. 3 Evolution diagram of the antenna structure
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Fig.4 Port impedances of antennas
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Fig. 5 Reflection coefficients of antennas

h T i MR BB AL, R PN IR TE - R T
MEIESS, JEMRZ 3, Wl 3(c) fm, K 3
1 E BELRTHL AR 0. 2~ 3. 2 GHz B8N0 B 40 39 3 63T T
50 QA0 Q, K Bl K26 B9 BTV Btk . SR,
REE 3 7E 0. 8 GHz A5 BRI 1 St R & -7 dB A2 47,
FHPTICRCR 25, A ek —P s,

J T 0% 0.8 GHz [ RYBHHTIC L, KK
2 3 R S A S - T A B AT 5 I R
i, ST AR, IR RE W4 Kk 4,
mME 3(d) iR, fERS 4, 184 4 8B 5



OB, S RN TR R AN B Y PRE - A TR

- 1021 -

JE W, HINLE H,, RERSAE 0.8 GHz Ml T i3 11 H B
150 Q BHE FEARE] 70 Q FfHE, o H RSN 55 Q B
FEARE] 25 Q BT, Wi 4 s, @aiitk, K44 6
0.8 GHz B iy I 5 R BN -7 dB FEAIKE] T -11 dB LA
T, REMBHPTICECAR 2 T R0 R o, |2, K
2 4 78 0.29~3. 10 GHz Hi Bt N 1) U5 R A4 38 3] 1%
F-10 dB ZR, ST RAFRIBHBTICRELD
1.3 R&ETIERE

kT TR O M A R R LR B TR B, ST T R E -
R RERAE 0.3, 1.2 F1 2.2 GHz #3 5 Bsf %) HL i 40
i, G 6 fi, Wk 6(a), 7€ 0.3 GHz 5%,
MEBENER =AML RANFRRNEL . & EECT FE
MG AL I BRI A A R T A 4 AT
BT I, AR AR R, % U B AR RO —
AKETIRHE, XA S KBEN L (L= 2 %
(L, H,+ L+ Lg) ), *NT 0.3 GHz $USRYE IS,
K, 7€ 0.3 GHz M5B, 28 = I8 Bil + Al
4 JE RS Rz b 5 | B ) B ) A B A A 2 U KR R
B,

K6 B

Fig. 6 Simulated current distribution
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Fig.7 Antenna sample
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Fig. 8 Simulated and measured reflection coefficients
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Fig. 9 Simulated and measured radiation patterns
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Fig. 10 Simulated and measured gains
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Tab.2 Antenna comparison
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