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Design of ultra wideband monopole partial discharge detection antenna based on
meander technology
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Abstract: Partial discharge of electrical equipment is an important index to measure the insulation performance of
electrical equipment. During partial discharge of electrical equipment, ultra-high frequency (UHF) electromagnetic
wave signals (frequency range 0.3~3 GHz) will be generated, and the frequency band of UHF signal energy
concentration is concentrated in 0.5~1.5 GHz. In order to detect the signal, a new type of ultra-broadband monopole
patch antenna is designed, inspired by the UWB antenna in communication engineering. The antenna uses
meandering technology to obtain the wide band. HFSS software is used to simulate and optimize the antenna. The
simulation results show that: the return loss of the monopole patch antenna S11 < -10 dB has a frequency band
range of 0.5~1.57 GHz, and has good directivity within the frequency band. The antenna has a good gain in the
range of 0.5~1.57 GHz, which can reach 1.5~2 dB. The antenna is simple to manufacture and occupies little space,
so it does not need to use additional impedance converter for impedance matching. An experimental platform is
built to simulate partial discharge of electrical equipment. The results show that the antenna can effectively detect

uhf signals generated by partial discharge of electrical equipment.

Key words: monopole patch antenna; UHF; ultra wide band; meandering technology; microstrip feeding; partial
discharge detection
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Fig. 1 Antenna prototype and cylindrical structure
KM R B 2 B0 H B2 U E R 2 T R
SR B R A A T B BT SR PR IT, M




KT M AR A 415 A g YA LA DO R 2 B i

1% 5 AT: 25 4 15 21 A9 S5 78 B 2k B ik B4 A 4 ] 8
I
2nRL = ab (1)
BT R AP A36.5+j21.25 O, i
ABLBCRY SEEB T W /N F LA K AR K, A

L=024)F (2)
Horp
F=L/(L+R) (3)
S ATIEES
A=(L+R)/0.24 (4)
R B AR
f,=clA=72/(L+R) (5)
Z BRI BRI, H5 RS IEIEA
fi=c/A=T72/(L+R+g) (6)

75 8 Ak B R R 2 U 4R R AU R, % 5K
(6) #EATfEIE, B
72

fL=c/l=W (7
K, e b R HTEL
5K M AR A L B R e, WTRELIS 15 554
_gtl
Eetr = 5 (8)

R B TR w7 B AR - e R 2k
Maa R, ekt B, e R
ARG R 4 R 1 25 Al b 5 AR S B AR
REHATUN, LR Ao R 2t fE
1.2 RSB

% £ BT Y TSR0 R i 9 L B 15t Tt
e B AR DR —3h (T 2 B 32 WO Y 1% 4
&, AEMGT 2w, R SRE L, Ak
JZ RN, PCBHb B X A v o Bee,, fE AT LAHRE
MU G S A ARTE PR BL50 Q, R S5 Ao
HEmE 2R,

B2 REsEn

Fig. 2 Microstrip structure
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Fig. 3 Schematic diagram of monopole patch antenna based on

meandering technique
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Tab. Parameters of the monopole patch antenna based on

meandering technology
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