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1 BREXERRENERESN
Fig.1 Structure of cantilever piezoelectric
energy harvesting device
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Fig.2 Equivalent electromechanical model of
energy harvesting device
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Fig.3 Piezoelectric equivalent circuit
model and simplified model
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Fig.4 Single cantilever piezoelectric
energy extraction structure
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Fig.5 The relationship between external excitation

frequency and output power of one-cantilever
piezoelectric energy extraction structure
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Fig.6 Three-cantilever piezoelectric
energy extraction structure
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Fig.7 The relationship between external excitation
frequency and output power of three-cantilever
piezoelectric energy extraction structure
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Fig.8 Grid graph of the transformer shell
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Fig.9 Spectrum analysis of measuring point 7
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Fig.10 Piezoelectric energy harvesting device
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Fig.11 Input voltage and voltage
after measuring resistance
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Fig.12 The relationship between output
power and excitation frequency
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Vibration energy harvesting device for transformer based on piezoelectric material
ZHANG Chen, XIONG Qing, JI Shengchang, ZHUANG Zhe, ZHANG Fan

(State Key Laboratory of Electrical Insulation and Power Equipment (Xi'an Jiaotong University ) ,Xi’an 710049, China)
Abstract: On-line monitoring of transformer vibration signals is an important method to detect the operating status of
transformers. The power supply mode of the vibration sensors restricts the application of vibration detection methods. To access
the power supply for the vibration sensor, a transformer vibration energy harvesting device based on piezoelectric material is
designed, which uses the collected vibration energy to supply the vibration sensor. Firstly, according to the vibration
characteristics of transformer,the output voltage and output power models of the three-cantilever piezoeleciric energy extraction
structure are established using the multi-modal energy harvesting method. Then, the relationship between the output power of the
energy harvesting device and the external excitation frequency is analyzed by Comsol Multiphysics simulation. Finally, the
transformer vibration energy harvesting experiment platform is built, and the actual output power of the piezoelectric energy
collecting device is measured to be 11.547 wW. Using the vibration energy harvesting device could supply power to the
oscillation sensor, which can ensure the power supply of the online monitoring equipment and reduce the influence of the
external power supply on the safe and stable equipment operation.

Keywords : cantilever beam ; multi-mode ; vibration energy harvesting ; transformer ; equivalent model ; piezoelectric material
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