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Abstract

In this research, performance testing was conducted on the ZMPT101B
voltage sensor and the SCT-013 current sensor, which are single-phase AC
electrical sensors, for application in a measurement and monitoring system for the
energy output of 0.4kV distribution transformers. For testing the voltage and
current sensors, the electrical quantities were measured incrementally, and
simultaneous measurements were taken using the standard measuring instruments
of EDL. The results of both measurements were compared and analyzed to
determine the accuracy and performance of the sensors. Subsequently, the findings
were applied to develop a system for measuring and monitoring three-phase
voltage and current of an actual distribution transformer. The system records and
continuously reports data to an online central monitoring station 24 hours a day
via a 4G mobile communication module, enabling real-time observation of phase
voltages and currents for transformer monitoring purposes. Experimental results
show that the average deviation of the voltage sensor across all three phases was
1.66 V compared with the standard measuring instrument, while the average
deviation of the current sensor across all three phases was 0.036 A. For the
implemented online measurement and monitoring system, installed on two real
distribution transformers, successfully measured current and voltage values and
transmitted the data to the central monitoring station. Analysis of the collected
data allows determination of the periods of peak transformer current output as
well as the current imbalance among the three phases.
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25/07/2024 | 9:52  19.20 21:43 58.00 | 8:50 25.60 20:59 107.60 | 8:30 2520 21:08 93.60
05/08/2024 | 10:20 14.00 21:12 49.60 | 9:30 28.00 19:11 110.00 | 9:33 24.80 23:31 83.60
15/08/2024 | 8:45 17.20 23:00 66.40 | 9:19 32.40 20:31 12840 | 8:15 26.80 22:12 106.40
26/08/2024 | 10:06 13.20 20:21 54.80 | 8:43 2440 20:26 123.20 | 10:10 20.80 22:51 94.80
04/09/2024 | 8:16 19.20 20:49 72.40 | 9:08 2520 21:04 13240 | 840 21.20 21:20 98.80
15/09/2024 | 0:58 21.20 21:58 58.40 | 3:30 28.40 20:37 124.00 | 9:14 26.80 21:54 97.20
25/09/2024 | 11:49 11.60 18:21 52.80 | 14:25 18.40 18:27 97.20 | 10:59 15.60 19:56 60.00
05/10/2024 | 3:37 16.00 19:51 50.40 | 7:40 26.80 19:29 110.80 | 7:09 30.00 22:53 88.00
15/10/2024 | 2:56 21.60 22:32 67.60 | 8:16 26.00 22:10 118.80 | 9:37 23.20 21:57 104.80
25/10/2024 | 6:04 17.60 21:40 60.40 | 8:55 31.20 22:39 9840 | 10:50 24.80 21:34 106.00
06/11/2024 | 9:32  14.80 18:13 47.20 | 10:33 21.60 18:28 90.40 | 15:06 16.00 22:43 70.00
15/11/2024 | 6:10 20.00 20:49 62.00 | 10:23 31.20 19:09 88.00 | 7:43 2440 23:41 88.80
25/11/2024 | 8:08 17.20 18:24 60.00 | 4:11 28.40 18:44 106.00 | 9:48 19.60 22:36 79.20
05/12/2024 | 4:56 14.80 20:16 55.60 | 11:09 21.60 18:48 98.00 | 9:45 14.80 19:34 70.40
15/12/2024 | 3:17 12.00 21:03 53.60 | 14:12 21.20 18:31 108.40 | 11:30 20.00 20:20 61.20
25/12/2024 | 12:16  9.60 20:06 42.80 | 12:03 16.40 18:54 96.40 | 11:16 1520 18:28 76.40
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