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Abstract: In order to improve the applicability of the quantum voltage precision measurement technology in the field of
power system measurement, the measurement application and error research based on programmable quantum voltage
were carried out in this paper. Firstly, the quantum standard A/D scheme based on programmable Josephson quantum
voltage was studied, the error model of quantum standard A/D was theoretically derived, and the parameter optimization
design principle of quantum standard A/D was simulated and analyzed. Then, an adaptive quantum differential sampling
control method was proposed, and the quantum voltage amplitude and phase theory calculation formula for optimal dif-
ferential sampling was derived based on discrete Fourier transform (DFT). Finally, an electronic transformer calibrator
traceability method based on programmable Josephson quantum voltage was proposed, and simulation and hardware tests
were carried out. The test results show that the quantum standard A/D measurement uncertainty reaches 1076, and the
adaptive differential sampling control method can quickly realize the precise control of quantum voltage amplitude and
phase, and the measurement uncertainty level of the electronic transformer calibrator traceability method proposed in this
paper is 5 times higher than that of the traditional traceability method. The research of this paper can provide a reference
for the quantization measurement application and traceability of power system.
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electronic transformer calibrator
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