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Research on Performance Evaluation Method of Ultra High Frequency Sensors Based on
Gigahertz Transverse Electromagnetic Cell
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Abstract: Ulira high frequency (UHF ) partial discharge detection technology has been widely used in state
detection of GIS equipment, but the performance of the sensor for detection varies to restrict field application
effect of this technology. To investigate the UHF sensor’s response characteristics to electromagnetic wave
signal caused by partial discharge, the frequency sweeping test for the sensor was conducted based on
gigahertz transverse electromagnetic cell. By injecting continuous sweeping frequency sine wave signal with
constant intensity into the transverse electromagnetic cell, the UHF sensor’s output was obtained within
effective detection band, and the intensity ratio of output signal to input signal is adopted to characterize the
response characteristics of the sensor. Compared with traditional pulse decomposition method and standing
wave ratio method, the present method is accurate. The sensor’s response characteristic curves to the signals
with different input intensity were also compared, and the result showed that this method could get more
information about sensor’s detection capability, such as response ability for every frequency point, detection
sensitivity , and saturation interval. This method may provide theoretical basis for further study on UHF sensor
performance evaluation method.
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Fig. 1 The schematic diagram of GTEM cell
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Fig. 3 Location of field strength calibration in GTEM cell
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Table 1 The electric field intensity under some
frequencies in GTEM cell
45 2R /MHz 300 600 900 1200 1500
i/(V-m™)  20.02 20.23 2049 20.48  20.05

22 tWwMFE
T IR AR 0 A R A A E R 1 51 8
5 A 1 TR A B i 1 i 220 S AR e /N & R g |

FRPERS(H TE 6 GHz, RAEZ 40 Gsfs), 50 B 4 K]
DL 4,

M

I A% 1 s
JBON % H 5 05 ] xl—{%‘ﬁi%%%&H%ﬁﬁﬁzﬁl
B4 AKEEZEE
Fig. 4 Test wiring diagram
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Fig. 6 Standing-wave ratio (SWR) of UHF sensor under test
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Table 2 Test results under some frequencies

of No.1,No.2 sensor mm
451 % /MHz
R B
300 400 498 602 698 803
15 8.35 16.60 12.65 10.00 20.75 19.60
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4 % IMHz
li=%0
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Fig. 10 Test results of frequency sweeping method

and pulse decomposition method
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