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Abstract

According to the fact that analog devices of electronic transformer based on RogowskKi coil were easily
affected by temperature and other environmental factors, zero-drift and temperature-drift problems
were induced. A new style of electronic transformer based on Rogowski coil was researched in this
paper. The insulation structure of the new transformer was insulated by SF_6. The anti interference
ability and stability was effectively improved by the double shielding of high pressure shell and
grounding metallic shield cover. The RogowskKi coil was applied to measure current and as protection
sensing elements. The approved Al-Alaoui digital integrator based on principle of DC negative feed-
back was proposed, where the DC part in the input signal could by greatly inhibited. Frequency re-
sponse of the improved integration algorithm was closer to that of deal integrator, with high accuracy
and good transient performance. The experimental results show that the studied Electronic Current
Transformer based on Rogowski coil meets the requirement of the 0.2S level.
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Figure 1. Rogowski coil current transformer schematic based on digital integral
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Figure 2. Concentrated parameter model of the equivalent circuit of an air-core coil
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Figure 3. The first improved Al-Alaoui digital integrator
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Figure 4. The second improved Al-Alaoui digital integrator
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Figure 5. Amplitude and phase response of different integrators
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Figure 7. Response when the initial integration condition is uncertain
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Table 1. Basic accuracy test results at steady state
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Figure 9. Temperature stability test. (a) Temperature versus time curve; (b) Ratio change; (c) Angular difference change
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Figure 10. Transient performance test. (a) Transient performance test wiring diagram; (b) Waveform diagram of shunt and
transformer
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