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Research on error measurement of DC electric energy
meter based on pulse virtual power source

Ma Ye' Song Xiaolin'

Sun Gang'

Cao Liuyan® Zeng Xiangjun’

(1. State Grid Shaanxi Marketing Service Center( Metrology Center) , Xi'an 710054, China;
2. School of Electrical Engineering, Xi'an Jiaotong University, Xi’an 710049, China)

Abstract: The current verification of DC energy meters ignores the impact of dynamic changes in power on the measurement results, and

lacks DC energy metering standards under non-ideal conditions. For this reason, proposed a method of using pulse virtual power source

to calibrate DC electric energy meters. This method applies pulsed virtual power to the tested meter, and obtains the error by comparing

the output electric energy with the electric energy measured by the tested meter. It realizes the traceability of the value of the output

electric energy. Based on this method, developed a calibration device, and calculated the error of the instrument’ s output energy through

verification and experiments. Using this device to test the existing DC electric energy meters on the market, and the influence of the

dynamic change of power on the DC electric energy measurement is analyzed by combining the test results and the algorithm simulation

results. The results show that the pulse virtual power source method can be used to establish DC electric energy metering standards and

realize the verification of DC electric energy meters under dynamic power changes.

Keywords : DC energy metering; dynamically changing power; pulse virtual power; error
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Fig.3  Simulation model measurement error under

continuously varying power input
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error under ripple power input
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Fig.5 Functional block diagram of the DC electric energy
meter verification system based on the pulse

virtual power source method
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Fig.7 Waveform of pulsed power simulation

continuously changing power
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Fig. 9 Structure of DC electric energy meter calibrator
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Table 2 Measurement accuracy of electric

energy meter calibrator
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Fig. 10  Picture of DC electric energy meter calibrator
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Table 3 Measurement result of pulse edge output

by pulse virtual power source
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