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Research on detection method of transformer oil parameters based on
multi-frequency ultrasound technique
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(1. Electric Power Research Institute of Guangzhou Power Supply Bureau Co., Ltd., Guangzhou 510420, China;
2. Suzhou Huatian Power Technology Co., Ltd., Suzhou 215000, China)

Abstract: The multi-frequency ultrasound technique for transformer oil parameter detection is given. The corresponding
hardware detector and upper system software are designed and developed. Based on the formulated multi-frequency
ultrasound detection technique, a large number of ultrasound signals with different frequencies could be gathered in a
scanned monitoring frequency in a second by the hardware part, then the state diagnosis of transformer is finished via
hundreds of scannings in a short time. The design principle of system and main functional units are given, and the latter
mainly includes the transmitting part and receiving part. Next, the multivariate statistical analysis algorithm is elaborated,
and based on which, the ultrasonic parameters that contain the operating information of transformers are made statistics
and analyzed by the upper software, to get the ultrasound characteristic values, between which and ten situations of
transformer, further, relationship is built, so as to judge the operating situation of transformers. The experimental detection
shows that the developed system can detect the transformer oil parameters such as the water content, breakdown voltage
(BDV) and active water online and in real time. Thus the proposed transformer oil detection method based on
multi-frequency technique solves the problems of cumbersome detection steps and failed online testing and has
advantages of sensitive detection and lower cost, when it is compared with the traditional detection systems.
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Fig. 1 Idea origin of transformer oil ultrasonic analysis
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Fig. 2 Detection principle of transformer inner dynamic

environment by the multi-frequency ultrasonic spectroscopy
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Fig. 3 Principle structure diagram of multi-frequency

ultrasonic transformer detection device
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Fig. 4 Design structure diagram of transmitting part
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Table 2 Interfacial tension parameters calculation results

p— Obeob. Ober.
dyn/cm dyn/cm
Hg 472 484
C;Hs(OH); 65 67
CHBr3; 51 51
C¢HsNH, 43 44
HCOOH 38 36
CeHy - C4Hg 34 34
CeHsCl 33 32
C,HsJ 28 31
CCly 26 29
CsHg 29 27
C4HoOH 24 23
CO(CHs), 24 21
CH;0H 23 19
O 13 19
N 9 13
H 1.9 1.8
He 0.11 0.19
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Table 3 Dipolmoment parameters calculation results
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CoHus 30.5 0 0
C,HsOH 735 1.70 1.66
CO(CH;z), 170.0 2.80 2.69
CH,Cl 68 1.59 2.60
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CoH3(CHs)s 414 0 0
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CHsNO, 366.0 3.95 3.93
C¢H4CICH;: o-Chlortoluol 79.5 1.35 1.41
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C¢H4,CH;NO,: o-Nitrotoluol 326.0 3.69 3.72
CoH;N 137.9 2.16 2.13
CsHsN 138.7 2.34 231
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Fig. 9 Transformer oil main parameters analysis interface
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