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LAMPIRAN 1

1. Hasil Pengujian

a. Data Pengujian Pertama Fasa R Melalui www.thingspeak.com

Waktu Pengujian F;Zgﬁr.?e}% Arus (A) Algi?y(i?\f) Segsz{am)
2021-05-11 05:00:20 UTC | 227.500 0.378 414 51.750
2021-05-11 05:00:38 UTC | 227.700 0.378 415 51.875
2021-05-11 05:00:56 UTC |  227.900 0.378 417 52.125
2021-05-11 05:01:14 UTC | 227.900 0.378 41.7 52.125
2021-05-11 05:01:32 UTC | 227.800 0.378 41.6 52.000
2021-05-11 05:01:53 UTC | 227.700 0.378 41.6 52.000
2021-05-11 05:02:11 UTC | 227.600 0.378 414 51.750
2021-05-11 05:02:29 UTC | 227.500 0.378 414 51.750
2021-05-11 05:02:50 UTC | 227.500 0.379 414 51.750
2021-05-11 05:03:09 UTC | 227.600 0.378 415 51.875
2021-05-11 05:04:38 UTC | 226.600 0.545 59.3 74.125
2021-05-11 05:04:56 UTC | 226.600 0.546 59.3 74.125
2021-05-11 05:05:14 UTC | 226.600 0.545 59.2 74.000
2021-05-11 05:05:40 UTC | 226.500 0.545 59.0 73.750
2021-05-11 05:05:59 UTC | 226.500 0.545 59.0 73.750
2021-05-11 05:06:17 UTC | 226.500 0.545 58.9 73.625
2021-05-11 05:06:35 UTC | 226.600 0.545 59.0 73.750
2021-05-11 05:06:56 UTC | 226.600 0.544 59.1 73.875
2021-05-11 05:07:14 UTC |  226.500 0.545 59.0 73.750
2021-05-11 05:08:40 UTC |  225.200 0.756 80.9 101.125
2021-05-11 05:08:58 UTC |  225.300 0.755 81.0 101.250

47




2021-05-11 05:09:16 UTC 225.300 0.754 81.0 101.250
2021-05-11 05:09:34 UTC 225.300 0.755 81.0 101.250
2021-05-11 05:09:52 UTC 225.200 0.755 80.8 101.000
2021-05-11 05:10:11 UTC 225.100 0.755 80.6 100.750
2021-05-11 05:10:29 UTC 225.100 0.754 80.6 100.750
2021-05-11 05:10:47 UTC 225.200 0.754 80.7 100.875
2021-05-11 05:11:05 UTC 225.200 0.754 80.7 100.875
2021-05-11 05:11:27 UTC 225.200 0.755 80.6 100.750
2021-05-11 05:11:47 UTC 225.300 0.755 80.8 101.000
2021-05-11 05:12:05 UTC 225.200 0.755 80.6 100.750
2021-05-11 05:12:23 UTC 225.200 0.755 80.6 100.750
2021-05-11 05:12:41 UTC 225.300 0.755 80.8 101.000
2021-05-11 05:13:00 UTC 225.300 0.754 80.7 100.875
2021-05-11 05:14:02 UTC 223.400 1.053 113.5 141.875
2021-05-11 05:14:20 UTC 223.300 1.052 113.5 141.875
2021-05-11 05:15:01 UTC 223.300 1.051 113.3 141.625
2021-05-11 05:15:19 UTC 223.200 1.051 113.2 141.500
2021-05-11 05:15:41 UTC 223.200 1.051 113.1 141.375
2021-05-11 05:16:00 UTC 223.200 1.051 113.0 141.250
2021-05-11 05:16:18 UTC 223.200 1.051 113.0 141.250
2021-05-11 05:16:36 UTC 223.100 1.051 112.9 141.125
2021-05-11 05:16:54 UTC 223.200 1.051 112.8 141.000
2021-05-11 05:17:14 UTC 223.200 1.050 112.9 141.125
2021-05-11 05:17:34 UTC 223.200 1.051 113.0 141.250
2021-05-11 05:17:55 UTC 223.100 1.051 112.8 141.000
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b. Data Pengujian Pertama Fasa S Melalui www.thingspeak.com

Waktu Pengujian F;desliljg“?/) Arus (A) Al?tii‘y(;]) Senlzjz{a/ A)
2021-05-11 05:00:23 UTC 227.000 0.380 43.5 54.375
2021-05-11 05:00:44 UTC 227.300 0.380 43.8 54.750
2021-05-11 05:01:02 UTC 227.500 0.379 43.9 54.875
2021-05-11 05:01:20 UTC 227.400 0.379 43.8 54.750
2021-05-11 05:01:38 UTC 227.300 0.379 43.8 54.750
2021-05-11 05:01:57 UTC 227.200 0.380 43.7 54.625
2021-05-11 05:02:15 UTC 227.200 0.380 43.6 54.500
2021-05-11 05:02:33 UTC 227.100 0.380 43.6 54.500
2021-05-11 05:02:51 UTC 227.200 0.380 43.7 54.625
2021-05-11 05:03:10 UTC 227.300 0.380 43.7 54.625
2021-05-11 05:03:30 UTC 227.400 0.380 43.9 54.875
2021-05-11 05:03:49 UTC 226.300 0.550 62.7 78.375
2021-05-11 05:04:07 UTC 226.300 0.550 62.8 78.500
2021-05-11 05:04:25 UTC 226.300 0.549 62.8 78.500
2021-05-11 05:04:43 UTC 226.200 0.549 62.7 78.375
2021-05-11 05:05:01 UTC 226.200 0.549 62.6 78.250
2021-05-11 05:05:19 UTC 226.100 0.549 62.5 78.125
2021-05-11 05:05:40 UTC 226.100 0.550 62.5 78.125
2021-05-11 05:05:58 UTC 226.000 0.549 62.4 78.000
2021-05-11 05:06:16 UTC 226.000 0.550 62.4 78.000
2021-05-11 05:06:35 UTC 226.200 0.550 62.6 78.250
2021-05-11 05:07:16 UTC 226.100 0.549 62.4 78.000
2021-05-11 05:07:34 UTC 225.900 0.550 62.3 77.875
2021-05-11 05:07:52 UTC 226.100 0.549 62.4 78.000
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2021-05-11 05:08:10 UTC 226.200 0.549 62.5 78.125
2021-05-11 05:08:28 UTC 226.100 0.549 62.4 78.000
2021-05-11 05:09:09 UTC 225.000 0.759 86.0 107.500
2021-05-11 05:09:28 UTC 224.800 0.759 85.8 107.250
2021-05-11 05:09:46 UTC 224.800 0.759 85.7 107.125
2021-05-11 05:10:04 UTC 224.700 0.759 85.5 106.875
2021-05-11 05:10:22 UTC 224.600 0.760 85.6 107.000
2021-05-11 05:10:40 UTC 224.700 0.759 85.7 107.125
2021-05-11 05:10:59 UTC 224.700 0.759 85.7 107.125
2021-05-11 05:11:17 UTC 224.500 0.759 85.5 106.875
2021-05-11 05:11:36 UTC 224.500 0.759 85.5 106.875
2021-05-11 05:12:17 UTC 224.600 0.760 85.4 106.750
2021-05-11 05:12:35 UTC 224.700 0.760 85.5 106.875
2021-05-11 05:12:53 UTC 224.700 0.759 85.6 107.000
2021-05-11 05:13:12 UTC 224.800 0.759 85.7 107.125
2021-05-11 05:13:30 UTC 222.800 1.062 120.3 150.375
2021-05-11 05:13:48 UTC 222.700 1.062 120.1 150.125
2021-05-11 05:14:06 UTC 222.800 1.063 120.1 150.125
2021-05-11 05:14:25 UTC 222.900 1.062 120.2 150.250
2021-05-11 05:14:43 UTC 222.800 1.061 120.1 150.125
2021-05-11 05:15:01 UTC 222.700 1.061 120.0 150.000
2021-05-11 05:15:19 UTC 222.600 1.061 119.8 149.750
2021-05-11 05:16:07 UTC 222.700 1.061 119.7 149.625
2021-05-11 05:16:27 UTC 222.600 1.061 119.7 149.625
2021-05-11 05:16:45 UTC 222.600 1.060 119.6 149.500
2021-05-11 05:17:07 UTC 222.800 1.060 119.9 149.875
2021-05-11 05:17:32 UTC 222.800 1.061 119.8 149.750
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2021-05-11 05:17:54 UTC 222.700 ’ 1.060 ‘ 119.5 ‘ 149.375

c. Data Pengujian Pertama Fasa T Melalui www.thingspeak.com

Waktu Pengujian F;zg;fllfa(r{/) Arus (A) Athiaf}gV) Day(l';l]i;mu
2021-05-11 05:00:20 UTC 226.200 0.381 41.6 52.000
2021-05-11 05:00:38 UTC 226.400 0.381 41.8 52.250
2021-05-11 05:00:56 UTC 226.500 0.380 41.8 52.250
2021-05-11 05:01:14 UTC 226.500 0.380 41.8 52.250
2021-05-11 05:01:32 UTC 226.600 0.381 41.9 52.375
2021-05-11 05:01:51 UTC 226.400 0.381 41.8 52.250
2021-05-11 05:02:09 UTC 226.300 0.381 41.7 52.125
2021-05-11 05:02:27 UTC 226.300 0.381 41.7 52.125
2021-05-11 05:02:45 UTC 226.100 0.381 41.6 52.000
2021-05-11 05:03:03 UTC 226.400 0.381 41.8 52.250
2021-05-11 05:03:24 UTC 226.500 0.381 41.9 52.375
2021-05-11 05:03:43 UTC 226.500 0.381 41.8 52.250
2021-05-11 05:04:09 UTC 225.500 0.550 59.5 74.375
2021-05-11 05:04:42 UTC 225.500 0.550 59.4 74.250
2021-05-11 05:05:00 UTC 225.600 0.550 59.4 74.250
2021-05-11 05:05:18 UTC 225.400 0.550 59.2 74.000
2021-05-11 05:05:36 UTC 225.300 0.550 59.1 73.875
2021-05-11 05:05:54 UTC 225.300 0.550 59.0 73.750
2021-05-11 05:06:13 UTC 225.200 0.550 58.9 73.625
2021-05-11 05:06:31 UTC 225.300 0.549 59.0 73.750
2021-05-11 05:06:49 UTC 225.400 0.549 59.1 73.875
2021-05-11 05:07:07 UTC 225.300 0.549 59.1 73.875
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2021-05-11 05:07:25 UTC 225.200 0.549 58.9 73.625
2021-05-11 05:07:44 UTC 225.300 0.550 58.9 73.625
2021-05-11 05:08:05 UTC 225.200 0.549 59.0 73.750
2021-05-11 05:08:23 UTC 225.300 0.549 59.1 73.875
2021-05-11 05:08:41 UTC 224.100 0.762 81.4 101.750
2021-05-11 05:09:00 UTC 224.200 0.761 81.5 101.875
2021-05-11 05:09:43 UTC 224.100 0.761 81.4 101.750
2021-05-11 05:10:06 UTC 224.000 0.761 81.2 101.500
2021-05-11 05:10:24 UTC 223.900 0.761 81.1 101.375
2021-05-11 05:11:06 UTC 224.000 0.760 81.1 101.375
2021-05-11 05:11:24 UTC 224.000 0.760 80.9 101.125
2021-05-11 05:11:42 UTC 224.000 0.760 81.0 101.250
2021-05-11 05:12:00 UTC 223.900 0.760 80.8 101.000
2021-05-11 05:12:18 UTC 223.900 0.760 80.8 101.000
2021-05-11 05:12:59 UTC 223.900 0.760 81.0 101.250
2021-05-11 05:13:17 UTC 224.100 0.759 81.1 101.375
2021-05-11 05:13:35 UTC 222.200 1.060 113.2 141.500
2021-05-11 05:13:53 UTC 222.100 1.060 113.1 141.375
2021-05-11 05:14:11 UTC 222.100 1.060 113.0 141.250
2021-05-11 05:14:54 UTC 222.100 1.059 112.9 141.125
2021-05-11 05:15:12 UTC 222.000 1.059 112.8 141.000
2021-05-11 05:15:30 UTC 222.100 1.059 112.9 141.125
2021-05-11 05:15:48 UTC 222.000 1.059 112.8 141.000
2021-05-11 05:16:08 UTC 222.000 1.059 112.7 140.875
2021-05-11 05:16:27 UTC 222.000 1.059 112.6 140.750
2021-05-11 05:16:45 UTC 221.900 1.059 112.5 140.625
2021-05-11 05:17:07 UTC 222.100 1.059 112.8 141.000
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2021-05-11 05:17:32 UTC 222.000 1.059 112.8 141.000
2021-05-11 05:17:54 UTC 221.900 1.058 112.5 140.625
d. Data Pengujian Kedua Fasa R Melalui www.thingspeak.com
Waktu Pengujian F;Zglir-lg 3(1;/) Arus (A) Ak[t) iajfy(iV) Da}(?/i‘;mu
2021-05-11 06:39:47 UTC 227.500 0.376 41.4 51.750
2021-05-11 06:40:05 UTC 227.500 0.377 41.4 51.750
2021-05-11 06:40:23 UTC 227.500 0.377 41.4 51.750
2021-05-11 06:40:41 UTC 227.600 0.377 41.4 51.750
2021-05-11 06:40:59 UTC 227.400 0.377 41.4 51.750
2021-05-11 06:41:17 UTC 227.300 0.377 41.3 51.625
2021-05-11 06:41:35 UTC 227.400 0.378 41.3 51.625
2021-05-11 06:41:56 UTC 227.500 0.377 41.3 51.625
2021-05-11 06:42:15 UTC 227.400 0.377 41.4 51.750
2021-05-11 06:42:33 UTC 227.500 0.377 41.4 51.750
2021-05-11 06:42:54 UTC 227.500 0.377 41.3 51.625
2021-05-11 06:43:14 UTC 227.400 0.449 30.2 37.750
2021-05-11 06:43:33 UTC 226.300 0.544 58.7 73.375
2021-05-11 06:44:16 UTC 226.600 0.543 58.9 73.625
2021-05-11 06:44:34 UTC 226.500 0.543 58.9 73.625
2021-05-11 06:44:52 UTC 226.500 0.543 58.8 73.500
2021-05-11 06:45:10 UTC 226.400 0.543 58.7 73.375
2021-05-11 06:45:28 UTC 226.300 0.543 58.6 73.250
2021-05-11 06:45:46 UTC 226.400 0.543 58.7 73.375
2021-05-11 06:46:05 UTC 226.500 0.543 58.7 73.375
2021-05-11 06:46:23 UTC 226.400 0.543 58.7 73.375
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2021-05-11 06:46:41 UTC 226.500 0.542 58.7 73.375
2021-05-11 06:46:59 UTC 226.300 0.542 58.6 73.250
2021-05-11 06:47:20 UTC 226.300 0.543 58.5 73.125
2021-05-11 06:47:38 UTC 226.400 0.543 58.5 73.125
2021-05-11 06:48:18 UTC 226.400 0.542 58.6 73.250
2021-05-11 06:48:39 UTC 225.000 0.753 80.5 100.625
2021-05-11 06:49:20 UTC 225.200 0.754 80.5 100.625
2021-05-11 06:49:38 UTC 225.100 0.753 80.5 100.625
2021-05-11 06:50:04 UTC 225.100 0.753 80.4 100.500
2021-05-11 06:50:37 UTC 225.100 0.753 80.5 100.625
2021-05-11 06:50:55 UTC 225.200 0.753 80.6 100.750
2021-05-11 06:51:13 UTC 225.100 0.753 80.5 100.625
2021-05-11 06:51:31 UTC 225.000 0.753 80.2 100.250
2021-05-11 06:51:49 UTC 225.000 0.754 80.1 100.125
2021-05-11 06:52:07 UTC 225.200 0.754 80.5 100.625
2021-05-11 06:52:48 UTC 225.200 0.754 80.4 100.500
2021-05-11 06:53:07 UTC 225.200 0.753 80.4 100.500
2021-05-11 06:53:25 UTC 223.300 1.050 113.1 141.375
2021-05-11 06:53:43 UTC 223.200 1.050 112.9 141.125
2021-05-11 06:54:01 UTC 223.200 1.050 112.9 141.125
2021-05-11 06:54:20 UTC 223.300 1.050 112.9 141.125
2021-05-11 06:54:40 UTC 223.300 1.050 113.0 141.250
2021-05-11 06:55:00 UTC 223.300 1.049 113.0 141.250
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C.

Data Pengujian Kedua Fasa S Melalui www.thingspeak.com

Waktu Pengujian F;desliljg“?/) Arus (A) Alg jafy(iV) Da}(/illie)mu

2021-05-11 06:39:38 UTC nan nan nan

2021-05-11 06:39:56 UTC 226.900 0.378 43.5 54.375
2021-05-11 06:40:14 UTC 227.000 0.379 43.6 54.500
2021-05-11 06:40:32 UTC 227.000 0.379 43.6 54.500
2021-05-11 06:40:50 UTC 227.000 0.379 43.7 54.625
2021-05-11 06:41:08 UTC 226.800 0.379 43.5 54.375
2021-05-11 06:41:27 UTC 226.700 0.379 43.4 54.250
2021-05-11 06:41:45 UTC 226.900 0.379 43.6 54.500
2021-05-11 06:42:05 UTC 227.000 0.379 43.7 54.625
2021-05-11 06:42:23 UTC 227.000 0.379 43.6 54.500
2021-05-11 06:42:41 UTC 227.000 0.379 43.5 54.375
2021-05-11 06:42:59 UTC 227.000 0.379 43.6 54.500
2021-05-11 06:43:18 UTC 225.900 0.549 62.4 78.000
2021-05-11 06:43:36 UTC 226.000 0.549 62.3 77.875
2021-05-11 06:43:57 UTC 226.000 0.549 62.4 78.000
2021-05-11 06:44:15 UTC 226.100 0.548 62.5 78.125
2021-05-11 06:44:35 UTC 226.000 0.548 62.4 78.000
2021-05-11 06:44:53 UTC 226.100 0.548 62.4 78.000
2021-05-11 06:45:14 UTC 225.900 0.548 62.3 77.875
2021-05-11 06:45:41 UTC 225.800 0.548 62.1 77.625
2021-05-11 06:45:58 UTC 226.000 0.548 62.3 77.875
2021-05-11 06:46:16 UTC 226.000 0.548 62.3 77.875
2021-05-11 06:46:34 UTC 226.000 0.548 62.3 77.875
2021-05-11 06:46:53 UTC 225.900 0.547 62.2 77.750
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2021-05-11 06:47:11 UTC 225.800 0.547 62.0 77.500
2021-05-11 06:47:29 UTC 225.800 0.548 62.0 77.500
2021-05-11 06:47:47 UTC 225.900 0.548 62.1 77.625
2021-05-11 06:48:28 UTC 224.800 0.761 78.6 98.250
2021-05-11 06:48:46 UTC 224.500 0.758 85.2 106.500
2021-05-11 06:49:04 UTC 224.700 0.759 85.3 106.625
2021-05-11 06:49:44 UTC 224.700 0.758 85.3 106.625
2021-05-11 06:50:03 UTC 224.600 0.758 85.2 106.500
2021-05-11 06:50:21 UTC 224.500 0.759 85.2 106.500
2021-05-11 06:50:39 UTC 224.700 0.758 85.3 106.625
2021-05-11 06:50:57 UTC 224.800 0.758 85.5 106.875
2021-05-11 06:51:18 UTC 224.600 0.757 85.2 106.500
2021-05-11 06:51:37 UTC 224.500 0.759 85.0 106.250
2021-05-11 06:51:58 UTC 224.500 0.759 85.0 106.250
2021-05-11 06:52:16 UTC 224.800 0.758 85.3 106.625
2021-05-11 06:52:56 UTC 224.800 0.758 85.2 106.500
2021-05-11 06:53:14 UTC 224.800 0.758 85.3 106.625
2021-05-11 06:53:32 UTC 222.800 1.060 119.8 149.750
2021-05-11 06:53:51 UTC 222.800 1.060 119.8 149.750
2021-05-11 06:54:31 UTC 222.800 1.060 119.9 149.875
2021-05-11 06:54:49 UTC 222.800 1.060 119.7 149.625
2021-05-11 06:55:07 UTC 222.800 1.060 119.8 149.750
2021-05-11 06:55:27 UTC 222.800 1.059 119.8 149.750
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f. Data Pengujian Kedua Fasa T Melalui www.thingspeak.com

Waktu Pengujian F;Zg;?ﬁil;) Arus (A) Alg jafy(iV) Da}(/illie)mu
2021-05-11 06:39:47 UTC 226.200 0.379 41.6 52.000
2021-05-11 06:40:05 UTC 226.200 0.379 41.6 52.000
2021-05-11 06:40:23 UTC 226.100 0.379 41.6 52.000
2021-05-11 06:40:41 UTC 226.200 0.380 41.7 52.125
2021-05-11 06:40:59 UTC 226.200 0.380 41.6 52.000
2021-05-11 06:41:46 UTC 226.100 0.380 41.6 52.000
2021-05-11 06:42:12 UTC 226.200 0.380 41.7 52.125
2021-05-11 06:43:51 UTC 225.100 0.549 58.8 73.500
2021-05-11 06:44:09 UTC 225.300 0.548 59.0 73.750
2021-05-11 06:44:28 UTC 225.300 0.548 59.0 73.750
2021-05-11 06:45:08 UTC 225.000 0.548 58.7 73.375
2021-05-11 06:45:27 UTC 225.100 0.548 58.7 73.375
2021-05-11 06:45:45 UTC 225.100 0.548 58.7 73.375
2021-05-11 06:46:03 UTC 225.300 0.548 58.8 73.500
2021-05-11 06:46:21 UTC 225.200 0.548 58.8 73.500
2021-05-11 06:46:39 UTC 225.200 0.547 58.8 73.500
2021-05-11 06:46:57 UTC 225.100 0.547 58.8 73.500
2021-05-11 06:47:38 UTC 225.200 0.548 58.6 73.250
2021-05-11 06:47:59 UTC 225.300 0.547 58.8 73.500
2021-05-11 06:48:18 UTC 225.200 0.547 58.7 73.375
2021-05-11 06:48:36 UTC 223.900 0.760 81.0 101.250
2021-05-11 06:49:16 UTC 223.900 0.760 81.0 101.250
2021-05-11 06:49:35 UTC 224.000 0.760 81.0 101.250
2021-05-11 06:49:53 UTC 223.900 0.760 80.9 101.125
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2021-05-11 06:50:11 UTC 223.700 0.759 80.7 100.875
2021-05-11 06:50:29 UTC 223.800 0.760 80.8 101.000
2021-05-11 06:50:55 UTC 224.100 0.759 81.1 101.375
2021-05-11 06:51:31 UTC 224.000 0.759 81.1 101.375
2021-05-11 06:51:50 UTC 223.800 0.760 80.7 100.875
2021-05-11 06:52:11 UTC 224.000 0.760 80.9 101.125
2021-05-11 06:52:29 UTC 224.000 0.759 81.0 101.250
2021-05-11 06:52:48 UTC 224.000 0.760 80.9 101.125
2021-05-11 06:53:06 UTC 224.100 0.760 80.9 101.125
2021-05-11 06:53:49 UTC 222.100 1.059 112.9 141.125
2021-05-11 06:54:07 UTC 222.100 1.059 112.8 141.000
2021-05-11 06:54:25 UTC 222.100 1.059 112.8 141.000
2021-05-11 06:54:43 UTC 222.100 1.058 112.7 140.875
2021-05-11 06:55:02 UTC 222.100 1.058 112.8 141.000
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LAMPIRAN 2

2. Source code WeMos D1 R1

#include <PZEMO004Tv30.h>
#include <Arduino.h>
#include <U8g2lib.h>
#include <SPL.h>

#include <Wire.h>

#include <ThingSpeak.h>
#include <ESP8266WiFi.h>
#include <WiFiClient.h>

USG2 SSD1306 128X32 UNIVISION F HW I2C u8g2(USG2_RO);

/* Use software serial for the PZEM

* Pin D11 Rx (Connects to the Tx pin on the PZEM)
* Pin D12 Tx (Connects to the Rx pin on the PZEM)
*/

PZEMO004Tv30 pzem(D11, D12);

String apiKey ="68RLIVDTB970E1LO"; // Enter your Write API key from
ThingSpeak

const char* resource = "/update?api_key=";

const char *ssid = "nano";

const char *pass = "always2102";

const char* server = "api.thingspeak.com";

WiFiClient client;

unsigned long myChannelNumber = 1230392;

const char * myWriteAPIKey = "68RLO9VDTB970E1LO";
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void setup() {

Serial.begin(115200);
u8g2.begin();

delay(10);
Serial.println("Connected");

ThingSpeak.begin(client); // Initialize ThingSpeak

void loop() {

u8g2.clearBuffer(); // clear the internal memory

u8g2.setFont(u8g2 font timBOS§ _tf); /I choose a suitable font at
https://github.com/olikraus/u8g2/wiki/fntlistall

u8g2.drawStr(0,10,"V :"); // write something to the internal memory
u8g2.drawStr(0,21,"I :");

u8g2.drawStr(0,32,"F :");

u8g2.drawStr(64,10,"E :");

u8g2.drawStr(64,21,"P :");

u8g2.drawStr(64,32,"PF:");

float voltage = pzem.voltage();
if( lisnan(voltage) ){

Serial.print("Voltage: "); Serial.print(voltage);  Serial.println("V");
u8g2.setCursor(25, 10); u8g2.print(voltage); u8g2.drawStr(44,10,"V");

} else {

Serial.printin("Error  reading  voltage"); u8g2.setCursor(25, 10);
u8g2.print("Error");

}
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float current = pzem.current();
if( !isnan(current) ){

Serial.print("Current: ");  Serial.print(current);  Serial.println("A");
u8g2.setCursor(25, 21); u8g2.print(current); u8g2.drawStr(44,21,"A");

} else {

Serial.println("Error ~ reading current");u8g2.setCursor(25, 21);
u8g2.print("Error");

b

float power = pzem.power();
if( lisnan(power) ){

Serial.print("Power:  ");  Serial.print(power);  Serial.println("W");
u8g2.setCursor(25, 32); u8g2.print(power); u8g2.drawStr(44,32,"W");

} else {

Serial.printin("Error  reading power"); u8g2.setCursor(25, 32);
u8g2.print("Error");

}

float energy = pzem.energy();
if( lisnan(energy) ){

Serial.print("Energy: "); Serial.print(energy,3); Serial.println("kWh");
u8g2.setCursor(89, 10); u8g2.print(energy,3); u8g2.drawStr(108,10,"kWh");

} else {

Serial.printin("Error  reading  energy"); u8g2.setCursor(89, 10);
u8g2.print("Error");

}

float frequency = pzem.frequency();
if( lisnan(frequency) ){

Serial.print("Frequency: "); Serial.print(frequency, 1);
Serial.println("Hz");  u8g2.setCursor(89, 21);  u8g2.print(frequency,l);
u8g2.drawStr(108,21,"Hz");
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} else {

Serial.println("Error reading frequency"); u8g2.setCursor(89, 21);
u8g2.print("Error");

}

float pf' = pzem.pf();

if( lisnan(pf) ){
Serial.print("PF: ");  Serial.printiln(pf); u8g2.setCursor(89, 32);
u8g?2.print(pf);

} else {

Serial.printin("Error reading power factor"); u8g2.setCursor(89, 32);
u8g2.print("Error");

}

Serial.println();
u8g2.sendBuffer();
delay(2000);

/I Mengirim data ke thingspeak
ThingSpeak.setField(1, voltage);
ThingSpeak.setField(2, current);
ThingSpeak.setField(3, power);
ThingSpeak.setField(4, frequency);
int x = ThingSpeak.writeFields(myChannelNumber, myWriteAPIKey);
if(x ==200){

Serial.println("Berhasl update ke thingspeak");
Serial.print("Tegangan : ");
Serial.println(voltage);

Serial.print("Arus : ");

Serial.println(current);
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Serial.print("Daya : ");
Serial.println(power);
Serial.print("Frekuensi : ");
Serial.println(frequency);

}

else{

Serial.println("Gagal update. HTTP error code " + String(x));
}

delay(15000); // Tunggu 15 detik untuk update lagi ke Thingspeak
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3.

a.

Cara Upload Data Ke Thingspeak

Siapkan akun wifi jaringan agar dapat digunakan untuk koneksi dengan modul

WeMos D1 R1 dengan Thingspeak.

Hubungkan modul WeMos D1 R1 dengan komputer menggunakan kabel USB

Micro. Kemudian tekan tombol untuk  mengapload program ke

WeMos.

°

Klik tombol yang menuju ke serial monitor akan memperlihatkan informasi

jaringan internet yang terhubung dengan modul WeMos dan data
monitoring yang terbaca oleh sensor.

Buka website https://thingspeak.com/ kemudian log in dan akan tampil sebagai

berikut.
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g. Kemudian buka menu bar API Keys dan copy Write Api Key tersebut

[ AP Keys - ThingSpeak loT x4+ © - o X

<« C @ thingspeakcom/channels/1230392/api_keys Top @

CJThingSpeak™ channeis~  Apps~  support~ CommercialUse  HowtoBuy @)

Author: mwa0000020354560
Access: Private

PrivateView  PublicView  Channel Settings  Sharing ~ APIKeys  Datalmport/Export

Write API Key Hel,

APl keys

keys are
Key 68RLOVDTBO70E1LO)

API Keys Settings

« Write API Key: Use this key to write data to a channel. I you feel your key has
been compromised, click Generate New Write API Key.
« Read API Keys: Use this key to allow other people to view your private channel
feeds and charts. Click Generate New Read API Key to gene
read key for the channel,
Read API Keys « Note: Use this field to enter information about channel read keys. For example,
add notes to keep track of users with access to your channel

anadditional

ey QMQU2SIEVWH3I2N4 APIR .
equests

Write a Channel Feed
Note

GET https://api . thingspeak. con/updste?api_key=68R1SVDTES70F 11 08Fielc

GET https://api. thingspeak.con/channels/1230392/ feeds. json?api_key=(

3

Read a Channel Field

h. Paste key tersebut pada bagian program yang telah dibuat, yakni pada string

1.

apiKey dan upload program agar siap untuk dijalankan.

D TSk | Ardino 1812 @ R
u
e Lot Statch Tocks

Thngsaea)

TiS2_Sead0E 12472 TNIVISTON_F_AN_I2¢ ubeZ (WHSZ_RO))

Buka Kembali website dan channel yang telah dibuat pada Langkah
sebelumnya, akan muncul tampilan transformator distribusi seperti gambar

berikut.
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DATA SHEET
PZEM-004T V3.0 User Manual

Overview

This document describes the specification of the PZEM-004T AC communication
module, the module is mainly used for measuring AC voltage, current, active power,
frequency, power factor and active energy, the module is without display function, the
data is read through the TTL interface.

PZEM-004T-10A: Measuring Range 10A (Built-in Shunt)

PZEM-004T-100A: Measuring Range 100A (external transformer)
1. Function description

1.1 Voltage
1.1.1  Measuring range:80~260V

1.1.2  Resolution: 0.1V
1.1.3  Measurement accuracy: 0.5%

1.2 Current

1.2.1  Measuring range: 0~ 10A(PZEM-004T-10A); 0~ 100A(PZEM-004T-100A)
1.2.2  Starting measure current: 0.01A(PZEM-004T-10A); 0.02A(PZEM-004T-100A)
1.2.3  Resolution: 0.001A

1.2.4  Measurement accuracy: 0.5%

1.3 Active power

1.3.1  Measuring range: 0~2.3kW(PZEM-004T-10A); 0~23kW(PZEM-004T-
100A)

1.3.2  Starting measure power: 0.4W
1.3.3  Resolution: 0.1W

1.3.4  Display format:
< 1000W, it display one decimal, such as: 999.9W
>1000W, it display only integer, such as: 1000W
1.3.5 Measurement accuracy: 0.5%

68



1.4 Power factor
1.4.1  Measuring range: 0.00~1.00

1.42  Resolution: 0.01
1.43  Measurement accuracy: 1%

1.5 Frequency
1.5.1 Measuring range: 45SHz~65Hz

1.5.2 Resolution: 0.1Hz
1.53  Measurement accuracy: 0.5%

1.6 Active energy

1.6.1  Measuring range: 0~9999.99kWh
1.6.2  Resolution: 1Wh

1.6.3  Measurement accuracy: 0.5%

1.6.4  Display format:

< 10kWh, the display unit is Wh(1kWh=1000Wh), such as: 9999Wh
>10kWh, the display unit is kWh, such as: 9999.99kWh

1.6.5 Reset energy: use software to reset.
1.7 Over power alarm

Active power threshold can be set, when the measured active power exceeds the
threshold, it can alarm

1.8 Communication interface

RS485 interface,

2 Communication protocol

2.1 Physical layer protocol
Physical layer use UART to RS485 communication
interface Baud rate is 9600, 8 data bits, 1 stop bit, no

parity
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2.2 Application layer protocol

The application layer use the Modbus-RTU protocol to communicate. At present, it
only supports function codes such as 0x03 (Read Holding Register), 0x04 (Read Input
Register), 0x06 (Write Single Register), 0x41 (Calibration), 0x42 (Reset energy).etc.

0x41 function code is only for internal use (address can be only 0xF8), used for
factory calibration and return to factory maintenance occasions, after the function code to
increase 16-bit password, the default password is 0x3721

The address range of the slave is 0x01 ~ OxF7. The address 0x00 is used as the
broadcast address, the slave does not need to reply the master. The address OxF8 is used
as the general address, this address can be only used in single-slave environment and can
be used for calibration etc.operation.

2.3 Read the measurement result

The command format of the master reads the measurement result is(total of 8 bytes):

Slave Address + 0x04 + Register Address High Byte + Register Address Low Byte +
Number of Registers High Byte + Number of Registers Low Byte + CRC Check High Byte
+ CRC Check Low Byte.

The command format of the reply from the slave is divided into two kinds:

Correct Reply: Slave Address + 0x04 + Number of Bytes + Register 1 Data High Byte
+ Register 1 Data Low Byte + ... + CRC Check High Byte + CRC Check Low Byte

Error Reply: Slave address + 0x84 + Abnormal code + CRC check high byte + CRC
check low byte

Abnormal code analyzed as following (the same below)

“ (0x01,I1llegal function
“* 0x02,I1legal address
“* 0x03,Illegal data
& (0x04,Slave error

The register of the measurement results is arranged as the following table

Register Description Resolution
address
0x0000 Voltage value 1LSB correspond to0.1V
0x0001 Current value low 16 bits 1LSB correspond to
0x0002 Current value high 16bits 0.001A
0x0003 Power value low 16 bits 1LSB correspond t00.1W
0x0004 Power value high 16 bits
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0x0005 Energy value low 16 bits 1LSB correspond to 1Wh
0x0006 Energy value high 16 bits

0x0007 Frequency value 1LSBcorrespondto0.1Hz
0x0008 Power factor value 1LSB correspond to0.01
0x0009 Alarm status OxFFFF is alarm,

0x0000is not alarm

For example, the master sends the following command (CRC check code is
replaced by O0xHH and OxLL, the same below)

0x01 + 0x04 + 0x00 + 0x00 + 0x00 + 0x0A + OxHH +0xLL

Indicates that the master needs to read 10 registers with slave address 0x01 and
the start address of the register is 0x0000

The correct reply from the slave is as following:

0x01 + 0x04 + 0x14 + 0x08 + 0x98 + 0x03 + 0xE8+0x00 + 0x00 +0x08 + 0x98+ 0x00 +

0x00 + 0x00 + 0x00 + 0x00 + 0x00 + 0x01 + 0xF4 + 0x00 + 0x64 + 0x00 + 0x00 + OxHH +
0xLL

The above data shows

& Voltage is 0x0898, converted to decimal is 2200, display 220.0V

& Current is 0x000003E8, converted to decimal is 1000, display 1.000A

& Power is 0x00000898, converted to decimal is 2200, display 220.0W

J Energy is 0x00000000, converted to decimal is 0, display OWh

“ Frequency is 0x01F4, converted to decimal is 500, display 50.0Hz

& Power factor is 0x0064, converted to decimal is 100, display 1.00

& Alarm status is 0x0000, indicates that the current power is lower than the
alarm power threshold

2.4Read and modify the slave parameters

At present,it only supports reading and modifying slave address and power alarm

threshold The register is arranged as the following table

Register Description Resolution
address
0x0001 Power alarm threshold 1LSB correspond to 1W
0x0002 Modbus-RTU address Therangeis0x0001~0x00F7

The command format of the master to read the slave parameters and read the
measurement results are same(descrybed in details in Section 2.3), only need to change
the function code from 0x04 to 0x03.
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The command format of the master to modify the slave parameters is (total of 8 bytes):

Slave Address + 0x06 + Register Address High Byte + Register Address Low Byte +

Register Value High Byte + Register Value Low Byte + CRC Check High Byte + CRC
Check Low Byte.

The command format of the reply from the slave is divided into two kinds:

Correct Response: Slave Address + 0x06 + Number of Bytes + Register Address Low

Byte + Register Value High Byte + Register Value Low Byte + CRC Check High Byte +
CRC Check Low Byte.

Error Reply: Slave address + 0x86 + Abnormal code + CRC check high byte + CRC
check low byte.

For example, the master sets the slave's power alarm threshold:
0x01 + 0x06 + 0x00 + 0x01 + 0x08 + 0xFC + OxHH + OxLL

Indicates that the master needs to set the 0x0001 register (power alarm threshold) to
0x08FC (2300W).

Set up correctly, the slave return to the data which is sent from the

master. For example, the master sets the address of the slave

0x01 + 0x06 + 0x00 + 0x02 + 0x00 + 0x05 + OxHH + OxLL

Indicates that the master needs to set the 0x0002 register (Modbus-RTU address) to
0x0005 Set up correctly, the slave return to the data which is sent from the master.

2.5 Reset energy

The command format of the master to reset the slave's energy is (total

4 bytes): Slave address + 0x42 + CRC check high byte + CRC check

low byte.

Correct reply: slave address + 0x42 + CRC check high byte + CRC check low byte.

Error Reply: Slave address + 0xC2 + Abnormal code + CRC check high byte + CRC
check low byte

2.6 Calibration

The command format of the master to calibrate the slave is (total 6

bytes): 0xF8 + 0x41 + 0x37 + 0x21 + CRC check high byte + CRC
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check low byte.

Correct reply: OxF8 + 0x41 + 0x37 + 0x21 + CRC check high byte + CRC check low

byte. Error Reply: 0xF8 + 0xC1 + Abnormal code + CRC check high byte + CRC

check low byte.

It should be noted that the calibration takes 3 to 4 seconds, after the master sends
the command, if the calibration is successful, it will take 3 ~ 4 seconds to receive the

response from the slave.

2.7 CRC check

CRC check use 16bits format, occupy two bytes, the generator polynomial is X16 +
X15 + X2 +1, the polynomial value used for calculation is 0xAOO1.
The value of the CRC check is a frame data divide all results of checking all the bytes

except the CRC check value.

3 Functional block diagram
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Picture 3.1 PZEM-004T-10A Functional block diagram

431dN02>01d0

TTL

INTERFACE

O % 0 K

>
AC POWER i
SUPPLY
O _
T @
O e
NlO MEASUREMENT [
SYSTEM S
L O =
h J
=P SIGNAL >

GND
TX
RX
5V

Picture 3.2 PZEM-004T-100A Functional block diagram

4 Wiring diagram

U: AC80~260V
1: 0~10A

PZEM-004T-10A wiring diagram

1\ 1\ TTL to USB cable
N

Picture 4.1 PZEM-004T-10A wiring diagram

PC
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o=
TTL to USB cable F];
<€ N
U: AC80~260V
1:0~100A

Picture 4.2 PZEM-004T-100A wiring diagram

2  Other instructions

2.1 The TTL interface of this module is a passive interface, it requires external 5V power
supply, w hich means, when communicating, all four ports must be connected (5V,RX, TX,

GND), otherwis e it cannot communicate.
2.2Working temperature

-20°C ~+60°C,
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5V
RST
3Vv3

sV
GND
GND
VIN

A0

WeMos D1 R1

WEMOS
D1R1

D15 | SCL | GPIO5

D14 | SDA | GPIO4

GND

D13 | SCK | GPIO14

D12 | MISO | GPIO12

D11 | MOSI | GPIO13 | Rx0*

D10 | SS | GPIO15 | Tx0* | 10K Pull down
D9 | TX1 | GPIO2 10K Pullup | Builtin led |
D8 GPIO0 10K Pull up
D7 | MOSI | GPIO13

D6 | MISO | GPIO12

D5 | SCK | GPIO14

D4 | SDA | GPIO4

D3 | SLC | GPIOS

D2 GPlO16

D1 TX GPIO1

Do Rx GPIO3
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