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Design of a High-Precision AC/DC Clamp Ammeter Based on a Self-
Calibration Technique

ZHU Caiyi, LUO Ying, HU Han, WANG Lu
Hunan Institute of Metrology and Test, Changsha 410014, China

[ Abstract] In order to solve the problems of misalignment, failure and even damage of clamp ammeters in operation due
to that the new energy power generation, grid connection and nonlinear load bring DC components to the AC power supply
system, the disadvantages and applicability of traditional AC clamp ammeters were analyzed, and an AC/DC clamp ammeter
for field calibration based on the Hall component DC compensation and a self-calibration technique was designed. The
extended measurement uncertainty was evaluated. The relative uncertainty at all the selected AC/DC calibration points was
within the range of 0.2% and the accuracy grade of the prototype was equal to and even better than 0.5 grades. The prototype
was compared with traditional AC clamp ammeters through a test experiment. The results of the experiment indicated the
capability of the designed clamp ammeter to make AC/DC measurement, which met the design requirements and showed its

potential for application.
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Fig.1 Schematic diagram of a traditional
current transformer
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Fig.4 Block diagram of the overall design of the AC-DC clamp ammeter
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Fig.S Schematic diagram of the DC detection circuit
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Fig.6 Schematic diagram of the optimized circuit design of the self-calibrated clamped ammeter
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24 0.024 0.003 0.003 0.024 0.049 0.20%
32 0.025 0.003 0.004 0.025 0.051 0.16%
40 0.038 0.003 0.005 0.038 0.077 0.19%
380 0.324 0.029 0.044 0.328 0.656 0.17%
x2 HRBRRESMNEAHEE K
Tab.2 Measurement uncertainty at selected DC current calibration points
Bl (A) PIERITIA)
e R (A uc (A UA) (k=2 Urel
u(ly) u(ly,) u(lo) W W k=2
8 0.006 0.003 0.001 0.007 0.014 0.18%
16 0.011 0.003 0.002 0.012 0.023 0.14%
24 0.022 0.003 0.003 0.022 0.045 0.19%
32 0.024 0.003 0.004 0.025 0.049 0.15%
40 0.037 0.003 0.005 0.035 0.071 0.18%
380 0.324 0.029 0.044 0.328 0.656 0.17%
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Fig.8

Schematic diagram of the test experiment
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Fig.9 Photos of oscilloscope display
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