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Research title A Study and Implementation the Wireless Power Measurement for
a Smart Power Quality Monitoring and Energy Saving Network.

Researcher Name Narumon Wannoi

Department Electrical Industrial Technology

Phetchabun Rajabhat University Year 2016

ABSTRACT

This paper presents a study and implementation the wireless power measurement for a
smart power quality monitoring and energy saving network by used LABVIEW Program with
Data Acquisition unit (DAQ). The wireless in this research has designed with ZigBee wireless
communication. The power quality measurement and record consists voltage-current value,
voltage Harmonic, Voltage swell and Voltage variances. This measurement prototype designed
for measurement power quality at 1-Phase/220VAC. A study results have measured power quality
at connection point and working period recorded of electric fan 50W/220Vac which the
consumption of electric power will be transmitted to a power recorder and analyzer. The power
quality measurement study results found error values less than when compare with standard
measurement and it can record for compare working period of electric fan on clean and dirty
condition of suction fan grating which the study results can applicate to improve the power

quality and energy saving planning.

Keywords: Wireless Power Measurement, Power Quality, Energy Saving
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M3197 4-1 namstiunnlSunanslgmaa liihveaaan nih

Min:sec Date Power Measurement
05:17.1 24/10/2015 51.453767
05:18.1 24/10/2015 51.810999
05:19.1 24/10/2015 51.632383
05:20.1 24/10/2015 51.453767
05:21.1 24/10/2015 51.810999
05:22.1 24/10/2015 51.453767
05:23.1 24/10/2015 51.453767
05:24.1 24/10/2015 51.632383
05:25.1 24/10/2015 51.27515
05:26.1 24/10/2015 51.27515
05:27.1 24/10/2015 51.632383
05:28.1 24/10/2015 51.632383
05:29.1 24/10/2015 51.632383
05:30.1 24/10/2015 51.989615
M7 4-1 ramarfufinSinams 19 s I wewinay Iwih @de)
Min:sec Date Power Measurement
05:31.1 24/10/2015 51.632383




M3197 4-1

05:32.1 24/10/2015 51.632383
05:33.1 24/10/2015 51.27515
05:34.1 24/10/2015 51.632383
05:35.1 24/10/2015 51.27515
05:36.1 24/10/2015 51.27515
05:37.1 24/10/2015 50.739302
05:38.1 24/10/2015 51.632383
05:39.1 24/10/2015 51.632383
05:40.1 24/10/2015 51.27515
05:41.1 24/10/2015 51.632383
05:42.1 24/10/2015 51.453767
05:43.1 24/10/2015 51.632383
05:44.1 24/10/2015 51.27515
05:45.1 24/10/2015 51.453767
05:46.1 24/10/2015 51.453767
05:47.1 24/10/2015 51.810999
05:48.1 24/10/2015 51.453767
05:49.1 24/10/2015 51.632383
05:50.1 24/10/2015 51.096534
05:51.1 24/10/2015 51.453767
05:52.1 24/10/2015 51.632383
05:53.1 24/10/2015 51.453767
05:54.1 24/10/2015 51.27515
05:55.1 24/10/2015 51.096534
05:56.1 24/10/2015 51.27515
05:57.1 24/10/2015 51.096534
wamsiunnlsunamslemaa lihvesiaan lwih @e)
Min:sec Date Power Measurement
05:58.1 24/10/2015 51.453767
05:59.1 24/10/2015 51.096534
06:00.1 24/10/2015 51.453767
06:01.1 24/10/2015 51.810999
06:02.1 24/10/2015 51.632383
06:03.1 24/10/2015 51.810999
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06:04.1 24/10/2015 51.632383
06:05.1 24/10/2015 51.453767
06:06.1 24/10/2015 51.632383
06:07.1 24/10/2015 51.096534
06:08.1 24/10/2015 51.453767
06:09.1 24/10/2015 51.453767
06:10.1 24/10/2015 51.453767
06:11.1 24/10/2015 51.096534
06:12.1 24/10/2015 51.096534
06:13.1 24/10/2015 51.453767
06:14.1 24/10/2015 51.27515
06:15.1 24/10/2015 51.096534
06:16.1 24/10/2015 51.810999
06:17.1 24/10/2015 51.453767
06:18.1 24/10/2015 51.096534
06:19.1 24/10/2015 51.096534
06:20.1 24/10/2015 51.453767
06:21.1 24/10/2015 51.453767
06:22.1 24/10/2015 51.453767
06:23.1 24/10/2015 51.27515
06:24.1 24/10/2015 51.453767
wamstiuindsunamsldmas Iihvesaanlvih (@e)
Min:sec Date Power Measurement
06:25.1 24/10/2015 51.632383
06:26.1 24/10/2015 51.810999
06:27.1 24/10/2015 51.810999
06:28.1 24/10/2015 51.632383
06:29.1 24/10/2015 51.632383
06:30.1 24/10/2015 51.096534
06:31.1 24/10/2015 51.096534
06:32.1 24/10/2015 51.632383
06:33.1 24/10/2015 51.632383
06:34.1 24/10/2015 51.632383
06:35.1 24/10/2015 51.810999
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06:36.1 24/10/2015 51.453767
06:37.1 24/10/2015 51.453767
06:38.1 24/10/2015 51.453767
06:39.1 24/10/2015 51.453767
06:40.1 24/10/2015 51.096534
06:41.1 24/10/2015 51.096534
06:42.1 24/10/2015 51.096534
06:43.1 24/10/2015 51.096534
06:44.1 24/10/2015 51.096534
06:45.1 24/10/2015 51.453767
06:46.1 24/10/2015 51.989615
06:47.1 24/10/2015 51.632383
06:48.1 24/10/2015 51.989615
06:49.1 24/10/2015 51.632383
06:50.1 24/10/2015 51.632383
06:51.1 24/10/2015 51.810999
wamsunnsuamslgmas Inihwesiaan Wi (fo)
Min:sec Date Power Measurement

06:52.1 24/10/2015 51.810999
06:53.1 24/10/2015 51.632383
06:54.1 24/10/2015 51.632383
06:55.1 24/10/2015 51.632383
06:56.1 24/10/2015 51.453767
06:57.1 24/10/2015 51.453767
06:58.1 24/10/2015 51.632383
06:59.1 24/10/2015 51.810999
07:00.1 24/10/2015 51.632383
07:01.1 24/10/2015 51.27515

07:02.1 24/10/2015 51.096534
07:03.1 24/10/2015 51.453767
07:04.1 24/10/2015 51.096534
07:05.1 24/10/2015 51.096534
07:06.1 24/10/2015 51.632383
07:07.1 24/10/2015 51.453767
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07:08.1 24/10/2015 51.632383
07:09.1 24/10/2015 52.168231
07:10.1 24/10/2015 51.989615
07:11.1 24/10/2015 51.632383
07:12.1 24/10/2015 51.27515

07:13.1 24/10/2015 51.632383
07:14.1 24/10/2015 51.453767
07:15.1 24/10/2015 51.27515

07:16.1 24/10/2015 51.453767
07:17.1 24/10/2015 51.632383
07:18.1 24/10/2015 51.632383

wamsiunnLsuamslgmae e siaan i (@e)

Min:sec Date Power Measurement
07:19.1 24/10/2015 51.27515
07:20.1 24/10/2015 51.096534
07:21.1 24/10/2015 51.096534
07:22.1 24/10/2015 51.27515
07:23.1 24/10/2015 50.917918
07:24.1 24/10/2015 51.632383
07:25.1 24/10/2015 51.096534
07:26.1 24/10/2015 51.453767
07:27.1 24/10/2015 51.453767
07:28.1 24/10/2015 51.453767
07:29.1 24/10/2015 51.453767
07:30.1 24/10/2015 51.453767
07:31.1 24/10/2015 51.096534
07:32.1 24/10/2015 51.632383
07:33.1 24/10/2015 51.453767
07:34.1 24/10/2015 51.810999
07:35.1 24/10/2015 51.632383
07:36.1 24/10/2015 51.27515
07:37.1 24/10/2015 51.453767
07:38.1 24/10/2015 51.27515
07:39.1 24/10/2015 51.27515
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07:40.1 24/10/2015 51.453767
07:41.1 24/10/2015 51.453767
07:42.1 24/10/2015 51.453767
07:43.1 24/10/2015 51.453767
07:44.1 24/10/2015 51.096534
07:45.1 24/10/2015 51.096534
namstuiindSunams lgmas Infhveviaay 1Wih (o)
Min:sec Date Power Measurement
07:46.1 24/10/2015 51.27515
07:47.1 24/10/2015 51.096534
07:48.1 24/10/2015 50.917918
07:49.1 24/10/2015 51.096534
07:50.1 24/10/2015 51.632383
07:51.1 24/10/2015 51.453767
07:52.1 24/10/2015 51.453767
07:53.1 24/10/2015 51.27515
07:54.1 24/10/2015 51.632383
07:55.1 24/10/2015 51.632383
07:56.1 24/10/2015 51.632383
07:57.1 24/10/2015 51.453767
07:58.1 24/10/2015 51.096534
07:59.1 24/10/2015 51.096534
08:00.1 24/10/2015 51.27515
08:01.1 24/10/2015 51.632383
08:02.1 24/10/2015 51.27515
08:03.1 24/10/2015 51.453767
08:04.1 24/10/2015 51.27515
08:05.1 24/10/2015 51.453767
08:06.1 24/10/2015 51.27515
08:07.1 24/10/2015 51.453767
08:08.1 24/10/2015 51.632383
08:09.1 24/10/2015 51.810999
08:10.1 24/10/2015 51.810999
08:11.1 24/10/2015 51.27515

175



M3191 4-1

M3191 4-1

08:12.1 24/10/2015 51.632383
wamsunnsuamslgmaa e siaan Wi (@o)
Min:sec Date Power Measurement
08:13.1 24/10/2015 51.27515
08:14.1 24/10/2015 51.096534
08:15.1 24/10/2015 51.096534
08:16.1 24/10/2015 51.453767
08:17.1 24/10/2015 51.096534
08:18.1 24/10/2015 51.27515
08:19.1 24/10/2015 51.632383
08:20.1 24/10/2015 51.27515
08:21.1 24/10/2015 51.632383
08:22.1 24/10/2015 51.096534
08:23.1 24/10/2015 51.632383
08:24.1 24/10/2015 51.810999
08:25.1 24/10/2015 51.632383
08:26.1 24/10/2015 51.810999
08:27.1 24/10/2015 51.632383
08:28.1 24/10/2015 51.27515
08:29.1 24/10/2015 51.453767
08:30.1 24/10/2015 51.096534
08:31.1 24/10/2015 51.27515
08:32.1 24/10/2015 51.27515
08:33.1 24/10/2015 51.096534
08:34.1 24/10/2015 51.632383
08:35.1 24/10/2015 51.27515
08:36.1 24/10/2015 51.632383
08:37.1 24/10/2015 51.632383
08:38.1 24/10/2015 51.27515
08:39.1 24/10/2015 51.632383
wamsiunnLsuamslgmaa e siaay Wi (fo)
Min:sec Date Power Measurement
08:40.1 24/10/2015 51.810999
08:41.1 24/10/2015 51.453767
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08:42.1 24/10/2015 51.632383
08:43.1 24/10/2015 51.453767
08:44.1 24/10/2015 51.632383
08:45.1 24/10/2015 51.096534
08:46.1 24/10/2015 51.632383
08:47.1 24/10/2015 51.453767
08:48.1 24/10/2015 51.453767
08:49.1 24/10/2015 51.632383
08:50.1 24/10/2015 51.096534
08:51.1 24/10/2015 51.27515
08:52.1 24/10/2015 51.632383
08:53.1 24/10/2015 51.632383
08:54.1 24/10/2015 51.096534
08:55.1 24/10/2015 51.096534
08:56.1 24/10/2015 51.453767
08:57.1 24/10/2015 51.453767
08:58.1 24/10/2015 51.453767
08:59.1 24/10/2015 51.27515
09:00.1 24/10/2015 51.453767
09:01.1 24/10/2015 51.27515
09:02.1 24/10/2015 51.632383
09:03.1 24/10/2015 51.096534
09:04.1 24/10/2015 51.632383
09:05.1 24/10/2015 51.810999
09:06.1 24/10/2015 51.27515
wanmsiunnlsuamslemaalihvesiaan lwih @e)
Min:sec Date Power Measurement
09:07.1 24/10/2015 51.810999
09:08.1 24/10/2015 51.27515
09:09.1 24/10/2015 51.453767
09:10.1 24/10/2015 51.453767
09:11.1 24/10/2015 51.27515
09:12.1 24/10/2015 51.632383
09:13.1 24/10/2015 51.632383
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09:14.1 24/10/2015 51.27515
09:15.1 24/10/2015 51.096534
09:16.1 24/10/2015 51.453767
09:17.1 24/10/2015 51.27515
09:18.1 24/10/2015 51.632383
09:19.1 24/10/2015 51.27515
09:20.1 24/10/2015 51.810999
09:21.1 24/10/2015 51.096534
09:22.1 24/10/2015 52.168231
09:23.1 24/10/2015 51.453767
09:24.1 24/10/2015 51.096534
09:25.1 24/10/2015 51.27515
09:26.1 24/10/2015 51.27515
09:27.1 24/10/2015 51.453767
09:28.1 24/10/2015 51.632383
09:29.1 24/10/2015 51.453767
09:30.1 24/10/2015 51.453767
09:31.1 24/10/2015 51.632383
09:32.1 24/10/2015 51.096534
09:33.1 24/10/2015 51.632383
wamstiuindsunamsldmas Iihvesaanlih (o)
Min:sec Date Power Measurement
09:34.1 24/10/2015 51.632383
09:35.1 24/10/2015 51.810999
09:36.1 24/10/2015 51.632383
09:37.1 24/10/2015 51.989615
09:38.1 24/10/2015 51.810999
09:39.1 24/10/2015 51.632383
09:40.1 24/10/2015 51.453767
09:41.1 24/10/2015 51.27515
09:42.1 24/10/2015 51.632383
09:43.1 24/10/2015 51.453767
09:44.1 24/10/2015 51.632383
09:45.1 24/10/2015 51.632383
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09:46.1 24/10/2015 51.632383
09:47.1 24/10/2015 51.810999
09:48.1 24/10/2015 51.810999
09:49.1 24/10/2015 51.453767
09:50.1 24/10/2015 51.632383
09:51.1 24/10/2015 51.632383
09:52.1 24/10/2015 51.453767
09:53.1 24/10/2015 51.810999
09:54.1 24/10/2015 51.453767
09:55.1 24/10/2015 51.632383
09:56.1 24/10/2015 51.632383
09:57.1 24/10/2015 51.453767
09:58.1 24/10/2015 51.096534
09:59.1 24/10/2015 51.096534
10:00.1 24/10/2015 51.632383
wamsunnsuamslgmae Inihweaiaan Wi (fo)
Min:sec Date Power Measurement
10:01.1 24/10/2015 51.453767
10:02.1 24/10/2015 51.453767
10:03.1 24/10/2015 51.453767
10:04.1 24/10/2015 51.632383
10:05.1 24/10/2015 51.632383
10:06.1 24/10/2015 51.632383
10:07.1 24/10/2015 51.453767
10:08.1 24/10/2015 51.632383
10:09.1 24/10/2015 51.632383
10:10.1 24/10/2015 51.632383
10:11.1 24/10/2015 51.096534
10:12.1 24/10/2015 51.453767
10:13.1 24/10/2015 51.810999
10:14.1 24/10/2015 51.632383
10:15.1 24/10/2015 51.810999
10:16.1 24/10/2015 51.632383
10:17.1 24/10/2015 51.810999
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10:18.1 24/10/2015 51.632383
10:19.1 24/10/2015 51.810999
10:20.1 24/10/2015 51.632383
10:21.1 24/10/2015 51.632383
10:22.1 24/10/2015 51.810999
10:23.1 24/10/2015 51.810999
10:24.1 24/10/2015 51.632383
10:25.1 24/10/2015 51.989615
10:26.1 24/10/2015 51.810999
10:27.1 24/10/2015 51.632383
wamsunnsuamslgmaa Inihwesiaay Wi (fo)
Min:sec Date Power Measurement

10:28.1 24/10/2015 51.632383
10:29.1 24/10/2015 51.810999
10:30.1 24/10/2015 51.632383
10:31.1 24/10/2015 51.810999
10:32.1 24/10/2015 51.632383
10:33.1 24/10/2015 51.453767
10:34.1 24/10/2015 51.810999
10:35.1 24/10/2015 51.632383
10:36.1 24/10/2015 51.632383
10:37.1 24/10/2015 51.453767
10:38.1 24/10/2015 51.810999
10:39.1 24/10/2015 51.27515

10:40.1 24/10/2015 51.632383
10:41.1 24/10/2015 51.810999
10:42.1 24/10/2015 51.453767
10:43.1 24/10/2015 51.632383
10:44.1 24/10/2015 51.989615
10:45.1 24/10/2015 51.810999
10:46.1 24/10/2015 51.632383
10:47.1 24/10/2015 51.632383
10:48.1 24/10/2015 51.632383
10:49.1 24/10/2015 51.632383
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10:50.1 24/10/2015 51.810999
10:51.1 24/10/2015 51.453767
10:52.1 24/10/2015 51.810999
10:53.1 24/10/2015 51.453767
10:54.1 24/10/2015 51.632383
namstiuiindSunamslgmas Infhvesviaay Wih (o)
Min:sec Date Power Measurement

10:55.1 24/10/2015 51.632383
10:56.1 24/10/2015 51.810999
10:57.1 24/10/2015 51.632383
10:58.1 24/10/2015 51.810999
10:59.1 24/10/2015 51.453767
11:00.1 24/10/2015 51.632383
11:01.1 24/10/2015 51.453767
11:02.1 24/10/2015 5127515

11:03.1 24/10/2015 51.632383
11:04.1 24/10/2015 51.096534
11:05.1 24/10/2015 51.632383
11:06.1 24/10/2015 51.096534
11:07.1 24/10/2015 51.632383
11:08.1 24/10/2015 51.632383
11:09.1 24/10/2015 51.632383
11:10.1 24/10/2015 51.632383
11:11.1 24/10/2015 51.810999
11:12.1 24/10/2015 51.810999
11:13.1 24/10/2015 51.453767
11:14.1 24/10/2015 51.632383
11:15.1 24/10/2015 51.632383
11:16.1 24/10/2015 51.632383
11:17.1 24/10/2015 51.810999
11:18.1 24/10/2015 51.810999
11:19.1 24/10/2015 51.453767
11:20.1 24/10/2015 51.453767
11:21.1 24/10/2015 51.810999

181



M13197 4-1 namstiunnlSunanslgmas lihveasaan Wih @e)
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Min:sec Date Power Measurement
11:22.1 24/10/2015 51.632383
11:23.1 24/10/2015 51.632383
11:24.1 24/10/2015 51.632383
11:25.1 24/10/2015 51.27515
11:26.1 24/10/2015 51.632383
11:27.1 24/10/2015 51.453767
11:28.1 24/10/2015 51.632383
11:29.1 24/10/2015 51.632383
11:30.1 24/10/2015 51.632383
11:31.1 24/10/2015 51.27515
11:32.1 24/10/2015 51.632383
11:33.1 24/10/2015 51.632383
11:34.1 24/10/2015 51.453767
11:35.1 24/10/2015 51.27515
11:36.1 24/10/2015 51.632383
11:37.1 24/10/2015 51.632383
11:38.1 24/10/2015 51.453767
11:39.1 24/10/2015 51.810999
11:40.1 24/10/2015 51.632383
11:41.1 24/10/2015 51.632383
11:42.1 24/10/2015 51.810999
11:43.1 24/10/2015 51.453767
11:44.1 24/10/2015 51.632383
11:45.1 24/10/2015 51.632383
11:46.1 24/10/2015 51.810999
11:47.1 24/10/2015 51.632383
11:48.1 24/10/2015 51.632383

wamsiunnLsuamslgmaa e siaay Wi (@o)

Min:sec Date Power Measurement
11:49.1 24/10/2015 51.27515
11:50.1 24/10/2015 51.632383
11:51.1 24/10/2015 51.096534
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11:52.1 24/10/2015 51.810999
11:53.1 24/10/2015 51.632383
11:54.1 24/10/2015 51.632383
11:55.1 24/10/2015 51.632383
11:56.1 24/10/2015 51.453767
11:57.1 24/10/2015 51.810999
11:58.1 24/10/2015 51.810999
11:59.1 24/10/2015 51.810999
12:00.1 24/10/2015 51.632383
12:01.1 24/10/2015 51.810999
12:02.1 24/10/2015 51.810999
12:03.1 24/10/2015 51.810999
12:04.1 24/10/2015 51.989615
12:05.1 24/10/2015 51.632383
12:06.1 24/10/2015 51.632383
12:07.1 24/10/2015 51.810999
12:08.1 24/10/2015 51.632383
12:09.1 24/10/2015 51.096534
12:10.1 24/10/2015 51.453767
12:11.1 24/10/2015 51.810999
12:12.1 24/10/2015 51.632383
12:13.1 24/10/2015 51.453767
12:14.1 24/10/2015 51.453767
12:15.1 24/10/2015 50.917918

wanmsiunnlsunamslemaaliihvesiaan lwih @e)

Min:sec Date Power Measurement

12:16.1 24/10/2015 51.27515

12:17.1 24/10/2015 51.632383
12:18.1 24/10/2015 51.632383
12:19.1 24/10/2015 51.989615
12:20.1 24/10/2015 51.632383
12:21.1 24/10/2015 51.810999
12:22.1 24/10/2015 51.810999
12:23.1 24/10/2015 51.27515
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12:24.1 24/10/2015 51.632383
12:25.1 24/10/2015 51.989615
12:26.1 24/10/2015 51.632383
12:27.1 24/10/2015 51.632383
12:28.1 24/10/2015 51.096534
12:29.1 24/10/2015 51.632383
12:30.1 24/10/2015 51.096534
12:31.1 24/10/2015 51.453767
12:32.1 24/10/2015 51.27515

12:33.1 24/10/2015 51.27515

12:34.1 24/10/2015 51.810999
12:35.1 24/10/2015 51.453767
12:36.1 24/10/2015 51.453767
12:37.1 24/10/2015 51.27515

12:38.1 24/10/2015 51.810999
12:39.1 24/10/2015 51.453767
12:40.1 24/10/2015 51.632383
12:41.1 24/10/2015 51.810999
12:42.1 24/10/2015 51.453767

wamsunnsuamslgmae Inihveaiaan Wi (fo)

Min:sec Date Power Measurement
12:43.1 24/10/2015 51.810999
12:44.1 24/10/2015 51.096534
12:45.1 24/10/2015 51.632383
12:46.1 24/10/2015 51.632383
12:47.1 24/10/2015 51.453767
12:48.1 24/10/2015 51.810999
12:49.1 24/10/2015 51.453767
12:50.1 24/10/2015 51.096534
12:51.1 24/10/2015 51.096534
12:52.1 24/10/2015 51.453767
12:53.1 24/10/2015 51.632383
12:54.1 24/10/2015 51.453767
12:55.1 24/10/2015 51.096534
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12:56.1 24/10/2015 51.632383
12:57.1 24/10/2015 51.810999
12:58.1 24/10/2015 51.453767
12:59.1 24/10/2015 51.632383
13:00.1 24/10/2015 51.632383
13:01.1 24/10/2015 51.989615
13:02.1 24/10/2015 51.453767
13:03.1 24/10/2015 51.989615
13:04.1 24/10/2015 51.810999
13:05.1 24/10/2015 51.632383
13:06.1 24/10/2015 51.632383
13:07.1 24/10/2015 51.453767
13:08.1 24/10/2015 51.632383
13:09.1 24/10/2015 51.096534
wamstiuindsunamsldmas Iiihvesaanlvih (o)
Min:sec Date Power Measurement
13:10.1 24/10/2015 51.27515
13:11.1 24/10/2015 51.096534
13:12.1 24/10/2015 51.810999
13:13.1 24/10/2015 51.632383
13:14.1 24/10/2015 51.453767
13:15.1 24/10/2015 51.27515
13:16.1 24/10/2015 51.453767
13:17.1 24/10/2015 51.453767
13:18.1 24/10/2015 52.346847
13:19.1 24/10/2015 51.632383
13:20.1 24/10/2015 51.810999
13:21.1 24/10/2015 51.632383
13:22.1 24/10/2015 51.632383
13:23.1 24/10/2015 51.453767
13:24.1 24/10/2015 51.632383
13:25.1 24/10/2015 51.632383
13:26.1 24/10/2015 51.989615
13:27.1 24/10/2015 51.453767
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13:28.1 24/10/2015 51.632383
13:29.1 24/10/2015 51.989615
13:30.1 24/10/2015 51.632383
13:31.1 24/10/2015 51.453767
13:32.1 24/10/2015 51.453767
13:33.1 24/10/2015 51.453767
13:34.1 24/10/2015 51.453767
13:35.1 24/10/2015 51.632383
13:36.1 24/10/2015 51.632383
wamsunnsuamslgmaa Inihwesiaay Wi (fo)
Min:sec Date Power Measurement
13:37.1 24/10/2015 51.632383
13:38.1 24/10/2015 51.810999
13:39.1 24/10/2015 51.632383
13:40.1 24/10/2015 51.096534
13:41.1 24/10/2015 51.096534
13:42.1 24/10/2015 51.632383
13:43.1 24/10/2015 51.096534
13:44.1 24/10/2015 51.632383
13:45.1 24/10/2015 51.453767
13:46.1 24/10/2015 51.27515
13:47.1 24/10/2015 51.453767
13:48.1 24/10/2015 51.632383
13:49.1 24/10/2015 51.453767
13:50.1 24/10/2015 51.810999
13:51.1 24/10/2015 51.453767
13:52.1 24/10/2015 51.989615
13:53.1 24/10/2015 51.810999
13:54.1 24/10/2015 51.453767
13:55.1 24/10/2015 51.632383
13:56.1 24/10/2015 51.632383
13:57.1 24/10/2015 51.096534
13:58.1 24/10/2015 51.632383
13:59.1 24/10/2015 51.27515
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14:00.1 24/10/2015 51.27515
14:01.1 24/10/2015 51.810999
14:02.1 24/10/2015 51.453767
14:03.1 24/10/2015 51.632383
aafi 4-1 wamstufinSunams 19mas fhvevinau ih @)
Min:sec Date Power Measurement
14:04.1 24/10/2015 51.632383
14:05.1 24/10/2015 51.632383
14:06.1 24/10/2015 51.810999
14:07.1 24/10/2015 51.810999
14:08.1 24/10/2015 51.632383
14:09.1 24/10/2015 51.810999
14:10.1 24/10/2015 51.632383
14:11.1 24/10/2015 51.632383
14:12.1 24/10/2015 51.632383
14:13.1 24/10/2015 51.810999
14:14.1 24/10/2015 51.810999
14:15.1 24/10/2015 51.989615
14:16.1 24/10/2015 51.810999
14:18.0 24/10/2015 51.27515
14:18.1 24/10/2015 5127515
14:19.1 24/10/2015 51.810999
14:20.1 24/10/2015 51.453767
14:21.1 24/10/2015 51.453767
14:22.1 24/10/2015 51.453767
14:23.1 24/10/2015 51.632383
14:24.1 24/10/2015 51.632383
14:25.1 24/10/2015 51.632383
14:26.1 24/10/2015 51.453767
14:27.1 24/10/2015 51.810999
14:28.1 24/10/2015 51.453767
14:29.1 24/10/2015 51.632383
14:30.1 24/10/2015 51.27515

3199 4-1 wamsfunnfSnamslgmas lnihvesiaan Wi (@e)
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Min:sec Date Power Measurement
14:31.1 24/10/2015 51.632383
14:32.1 24/10/2015 51.632383
14:33.1 24/10/2015 51.810999
14:34.1 24/10/2015 51.453767
14:35.1 24/10/2015 51.632383
14:36.1 24/10/2015 51.632383
14:37.1 24/10/2015 51.810999
14:38.1 24/10/2015 51.453767
14:39.1 24/10/2015 51.632383
14:40.1 24/10/2015 51.632383
14:41.1 24/10/2015 51.810999
14:42.1 24/10/2015 51.989615
14:43.1 24/10/2015 51.989615
14:44.1 24/10/2015 51.453767
14:45.1 24/10/2015 51.632383
14:46.1 24/10/2015 51.453767
14:47.1 24/10/2015 51.810999
14:48.1 24/10/2015 51.632383
14:49.1 24/10/2015 51.989615
14:50.1 24/10/2015 51.989615
14:51.1 24/10/2015 51.810999
14:52.1 24/10/2015 51.810999
14:53.1 24/10/2015 51.453767
14:54.1 24/10/2015 51.989615
14:55.1 24/10/2015 51.453767
14:56.1 24/10/2015 51.810999
14:57.1 24/10/2015 51.632383

wamsiunnlsunamslemaa lihvesiaan lwih @e)

Min:sec Date Power Measurement
14:58.1 24/10/2015 51.632383
14:59.1 24/10/2015 51.453767
15:00.1 24/10/2015 51.096534
15:01.1 24/10/2015 51.453767
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15:02.1 24/10/2015 51.632383
15:03.1 24/10/2015 50.917918
15:04.1 24/10/2015 51.810999
15:05.1 24/10/2015 51.632383
15:06.1 24/10/2015 51.632383
15:07.1 24/10/2015 51.810999
15:08.1 24/10/2015 51.27515
15:09.1 24/10/2015 51.810999
15:10.1 24/10/2015 51.632383
15:11.1 24/10/2015 51.27515
15:12.1 24/10/2015 51.632383
15:13.1 24/10/2015 51.453767
15:14.1 24/10/2015 51.27515
15:15.1 24/10/2015 51.27515
15:16.1 24/10/2015 51.453767
15:17.1 24/10/2015 51.453767
15:18.1 24/10/2015 51.632383
15:19.1 24/10/2015 52.168231
15:20.1 24/10/2015 51.632383
15:21.1 24/10/2015 51.632383
15:22.1 24/10/2015 51.632383
15:23.1 24/10/2015 51.453767
15:24.1 24/10/2015 51.810999
wamsunnsuamslgmaa e siaay Wi (@o)
Min:sec Date Power Measurement
15:25.1 24/10/2015 51.989615
15:26.1 24/10/2015 51.632383
15:27.1 24/10/2015 51.453767
15:28.1 24/10/2015 51.632383
15:29.1 24/10/2015 51.632383
15:30.1 24/10/2015 51.632383
15:31.1 24/10/2015 51.810999
15:32.1 24/10/2015 51.27515
15:33.1 24/10/2015 51.096534
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15:34.1 24/10/2015 51.453767
15:35.1 24/10/2015 51.453767
15:36.1 24/10/2015 51.632383
15:37.1 24/10/2015 51.632383
15:38.1 24/10/2015 51.453767
15:39.1 24/10/2015 51.632383
15:40.1 24/10/2015 51.27515
15:41.1 24/10/2015 51.632383
15:42.1 24/10/2015 51.632383
15:43.1 24/10/2015 51.632383
15:44.1 24/10/2015 51.453767
15:45.1 24/10/2015 51.27515
15:46.1 24/10/2015 51.27515
15:47.1 24/10/2015 51.27515
15:48.1 24/10/2015 51.632383
15:49.1 24/10/2015 51.453767
15:50.1 24/10/2015 51.453767
15:51.1 24/10/2015 51.632383
wamsunnsuamslgmae Inihvesiaan Wi (fo)
Min:sec Date Power Measurement
15:52.1 24/10/2015 51.810999
15:53.1 24/10/2015 51.989615
15:54.1 24/10/2015 51.632383
15:55.1 24/10/2015 52.168231
15:56.1 24/10/2015 52.346847
15:57.1 24/10/2015 52.882695
15:58.1 24/10/2015 52.525463
15:59.1 24/10/2015 52.525463
16:00.1 24/10/2015 51.989615
16:01.1 24/10/2015 52.525463
16:02.1 24/10/2015 52.525463
16:03.1 24/10/2015 52.346847
16:04.1 24/10/2015 52.525463
16:05.1 24/10/2015 52.168231
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16:06.1 24/10/2015 52.882695
16:07.1 24/10/2015 52.346847
16:08.1 24/10/2015 52.346847
16:09.1 24/10/2015 52.525463
16:10.1 24/10/2015 52.346847
16:11.1 24/10/2015 52.525463
16:12.1 24/10/2015 52.346847
16:13.1 24/10/2015 52.525463
16:14.1 24/10/2015 51.989615
16:15.1 24/10/2015 52.346847
16:16.1 24/10/2015 52.346847
16:17.1 24/10/2015 52.168231
16:18.1 24/10/2015 52.346847
wamstiuindsunamsldmas Iihvesaanlvih (o)
Min:sec Date Power Measurement
16:19.1 24/10/2015 52.346847
16:20.1 24/10/2015 52.346847
16:21.1 24/10/2015 52.346847
16:22.1 24/10/2015 52.882695
16:23.1 24/10/2015 52.168231
16:24.1 24/10/2015 52.525463
16:25.1 24/10/2015 52.346847
16:26.1 24/10/2015 52.346847
16:27.1 24/10/2015 52.525463
16:28.1 24/10/2015 52.525463
16:29.1 24/10/2015 52.168231
16:30.1 24/10/2015 52.525463
16:31.1 24/10/2015 52.346847
16:32.1 24/10/2015 52.882695
16:33.1 24/10/2015 52.882695
16:34.1 24/10/2015 52.525463
16:35.1 24/10/2015 52.525463
16:36.1 24/10/2015 52.346847
16:37.1 24/10/2015 52.525463
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16:38.1 24/10/2015 52.346847
16:39.1 24/10/2015 52.346847
16:40.1 24/10/2015 52.346847
16:41.1 24/10/2015 52.525463
16:42.1 24/10/2015 52.525463
16:43.1 24/10/2015 52.346847
16:44.1 24/10/2015 52.704079
16:45.1 24/10/2015 53.061311
wamsunnsuamslgmas Inihvesiaan Wi (fo)
Min:sec Date Power Measurement
16:46.1 24/10/2015 52.346847
16:47.1 24/10/2015 51.989615
16:48.1 24/10/2015 52.704079
16:49.1 24/10/2015 52.525463
16:50.1 24/10/2015 52.704079
16:51.1 24/10/2015 52.704079
16:52.1 24/10/2015 52.525463
16:53.1 24/10/2015 52.525463
16:54.1 24/10/2015 52.525463
16:55.1 24/10/2015 52.525463
16:56.1 24/10/2015 52.525463
16:57.1 24/10/2015 52.525463
16:58.1 24/10/2015 53.061311
16:59.1 24/10/2015 52.882695
17:00.1 24/10/2015 52.525463
17:01.1 24/10/2015 52.346847
17:02.1 24/10/2015 52.525463
17:03.1 24/10/2015 52.704079
17:04.1 24/10/2015 52.168231
17:05.1 24/10/2015 51.989615
17:06.1 24/10/2015 52.346847
17:07.1 24/10/2015 52.525463
17:08.1 24/10/2015 52.346847
17:09.1 24/10/2015 52.525463
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17:10.1 24/10/2015 52.525463
17:11.1 24/10/2015 52.346847
17:12.1 24/10/2015 52.525463
namstiuiindSunamslgmas Infhvewvinay 1Wih (de)
Min:sec Date Power Measurement
17:13.1 24/10/2015 52.168231
17:14.1 24/10/2015 52.704079
17:15.1 24/10/2015 52.525463
17:16.1 24/10/2015 52.882695
17:17.1 24/10/2015 52.525463
17:18.1 24/10/2015 51.989615
17:19.1 24/10/2015 52.168231
17:20.1 24/10/2015 52.346847
17:21.1 24/10/2015 52.346847
17:22.1 24/10/2015 52.525463
17:23.1 24/10/2015 52.168231
17:24.1 24/10/2015 52.168231
17:25.1 24/10/2015 52.346847
17:26.2 24/10/2015 52.704079
17:27.1 24/10/2015 52.346847
17:28.1 24/10/2015 52.525463
17:29.1 24/10/2015 52.525463
17:30.1 24/10/2015 52.525463
17:31.1 24/10/2015 52.704079
17:32.1 24/10/2015 52.346847
17:33.1 24/10/2015 52.525463
17:34.1 24/10/2015 52.168231
17:35.1 24/10/2015 52.525463
17:36.1 24/10/2015 52.346847
17:37.1 24/10/2015 52.346847
17:38.1 24/10/2015 52.525463
17:39.1 24/10/2015 52.882695

wamsiunnlsunamslemas Iihvesiaan T @e)

Min:sec

Date

Power Measurement
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17:40.1 24/10/2015 52.525463
17:41.1 24/10/2015 52.346847
17:42.1 24/10/2015 52.346847
17:43.1 24/10/2015 52.168231
17:44.1 24/10/2015 52.346847
17:45.1 24/10/2015 52.346847
17:46.1 24/10/2015 52.525463
17:47.1 24/10/2015 52.525463
17:48.1 24/10/2015 52.525463
17:49.1 24/10/2015 52.346847
17:50.1 24/10/2015 51.810999
17:51.1 24/10/2015 53.061311
17:52.1 24/10/2015 52.525463
17:53.1 24/10/2015 51.989615
17:54.1 24/10/2015 52.168231
17:55.1 24/10/2015 52.525463
17:56.1 24/10/2015 52.525463
17:57.1 24/10/2015 52.168231
17:58.1 24/10/2015 52.168231
17:59.1 24/10/2015 51.989615
18:00.1 24/10/2015 52.346847
18:01.1 24/10/2015 52.525463
18:02.1 24/10/2015 52.346847
18:03.1 24/10/2015 52.525463
18:04.1 24/10/2015 52.346847
18:05.1 24/10/2015 52.525463
18:06.1 24/10/2015 52.882695
wamsiunnlsuamslemaa lihvesiaan lwih @e)
Min:sec Date Power Measurement
18:07.1 24/10/2015 52.525463
18:08.1 24/10/2015 52.704079
18:09.1 24/10/2015 52.346847
18:10.1 24/10/2015 52.346847
18:11.1 24/10/2015 52.346847
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18:12.1 24/10/2015 52.346847
18:13.1 24/10/2015 53.061311
18:14.1 24/10/2015 51.989615
18:15.1 24/10/2015 52.525463
18:16.1 24/10/2015 52.168231
18:17.1 24/10/2015 51.989615
18:18.1 24/10/2015 52.346847
18:19.1 24/10/2015 52.525463
18:20.1 24/10/2015 52.346847
18:21.1 24/10/2015 51.989615
18:22.1 24/10/2015 52.168231
18:23.1 24/10/2015 52.525463
18:24.1 24/10/2015 52.346847
18:25.1 24/10/2015 52.882695
18:26.1 24/10/2015 52.882695
18:27.1 24/10/2015 52.525463
18:28.1 24/10/2015 52.346847
18:29.1 24/10/2015 52.346847
18:30.1 24/10/2015 52.704079
18:31.1 24/10/2015 52.346847
18:32.1 24/10/2015 52.346847
18:33.1 24/10/2015 52.525463
wamstiuindsunamsldmas Iiihvesaanlvih (o)
Min:sec Date Power Measurement
18:34.1 24/10/2015 52.525463
18:35.1 24/10/2015 52.346847
18:36.1 24/10/2015 52.346847
18:37.1 24/10/2015 52.346847
18:38.1 24/10/2015 52.346847
18:39.1 24/10/2015 52.525463
18:40.1 24/10/2015 51.810999
18:41.1 24/10/2015 52.525463
18:42.1 24/10/2015 52.704079
18:43.1 24/10/2015 52.704079

195



M99 4-1

18:44.1 24/10/2015 52.704079

18:45.1 24/10/2015 52.525463

18:46.1 24/10/2015 52.525463

18:47.1 24/10/2015 52.882695

18:48.1 24/10/2015 52.346847

18:49.1 24/10/2015 52.168231

18:50.1 24/10/2015 52.525463

18:51.1 24/10/2015 51.989615

18:52.1 24/10/2015 52.346847

18:53.1 24/10/2015 52.525463

18:54.1 24/10/2015 52.704079

18:55.1 24/10/2015 52.525463

18:56.1 24/10/2015 52.346847

18:57.1 24/10/2015 52.346847

18:58.1 24/10/2015 52.168231

18:59.1 24/10/2015 52.346847

19:00.1 24/10/2015 52.704079

wamsunnsuamslgmae Inihweaiaan Wi (fo)

Min:sec Date Power Measurement
19:01.1 24/10/2015 52.346847
19:02.1 24/10/2015 52.525463
19:03.1 24/10/2015 52.525463
19:04.1 24/10/2015 52.704079
19:05.1 24/10/2015 52.168231
19:06.1 24/10/2015 52.704079
19:07.1 24/10/2015 52.525463
19:08.1 24/10/2015 52.346847
19:09.1 24/10/2015 52.346847
19:10.1 24/10/2015 52.704079
19:11.1 24/10/2015 53.061311
19:12.1 24/10/2015 53.061311
19:13.1 24/10/2015 52.525463
19:14.1 24/10/2015 52.525463
19:15.1 24/10/2015 52.704079
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19:16.1 24/10/2015 52.525463
19:17.1 24/10/2015 52.882695
19:18.1 24/10/2015 52.346847
19:19.1 24/10/2015 52.704079
19:20.1 24/10/2015 53.061311
19:21.1 24/10/2015 52.525463
19:22.1 24/10/2015 52.525463
19:23.1 24/10/2015 52.882695
19:24.1 24/10/2015 52.704079
19:25.1 24/10/2015 52.882695
19:26.1 24/10/2015 53.061311
19:27.1 24/10/2015 52.346847
wamstiuindsunamsldmas Iihvesaanlvih (o)

Min:sec Date Power Measurement

19:28.1 24/10/2015 52.346847

19:29.1 24/10/2015 52.525463

19:30.1 24/10/2015 52.882695

19:31.1 24/10/2015 52.168231

19:32.1 24/10/2015 52.882695

19:33.1 24/10/2015 52.882695

19:34.1 24/10/2015 52.525463

19:35.1 24/10/2015 52.882695

19:36.1 24/10/2015 52.346847

19:37.1 24/10/2015 52.882695

19:38.1 24/10/2015 52.346847

19:39.1 24/10/2015 52.525463

19:40.1 24/10/2015 52.525463

19:41.1 24/10/2015 52.525463

19:42.1 24/10/2015 52.525463

19:43.1 24/10/2015 52.704079

19:44.1 24/10/2015 52.882695

19:45.1 24/10/2015 52.882695

19:46.1 24/10/2015 52.704079

19:47.1 24/10/2015 52.882695
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19:48.1 24/10/2015 52.704079
19:49.1 24/10/2015 52.346847
19:50.1 24/10/2015 52.704079
19:51.1 24/10/2015 52.346847
19:52.1 24/10/2015 52.882695
19:53.1 24/10/2015 52.882695
19:54.1 24/10/2015 52.882695
wamsunnlsuamslgmaa Inihwesiaan Wi (fo)
Min:sec Date Power Measurement
19:55.1 24/10/2015 52.704079
19:56.1 24/10/2015 53.061311
19:57.1 24/10/2015 52.882695
19:58.1 24/10/2015 52.882695
19:59.1 24/10/2015 52.525463
20:00.1 24/10/2015 52.346847
20:01.1 24/10/2015 52.525463
20:02.1 24/10/2015 53.061311
20:03.1 24/10/2015 52.525463
20:04.1 24/10/2015 52.525463
20:05.1 24/10/2015 52.704079
20:06.1 24/10/2015 52.704079
20:07.1 24/10/2015 52.525463
20:08.1 24/10/2015 52.168231
20:09.1 24/10/2015 52.704079
20:10.1 24/10/2015 52.882695
20:11.1 24/10/2015 52.525463
20:12.1 24/10/2015 52.346847
20:13.1 24/10/2015 52.525463
20:14.1 24/10/2015 52.704079
20:15.1 24/10/2015 52.525463
20:16.1 24/10/2015 52.704079
20:17.1 24/10/2015 52.882695
20:18.1 24/10/2015 52.168231
20:19.1 24/10/2015 52.168231
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20:20.1

24/10/2015

52.346847

20:21.1

24/10/2015

52.525463

wamsunnsuamslgmaa Inihwesiaan Wi (fo)

Min:sec Date Power Measurement
20:22.1 24/10/2015 52.882695
20:23.1 24/10/2015 52.525463
20:24.1 24/10/2015 52.525463
20:25.1 24/10/2015 53.239927
20:26.1 24/10/2015 52.882695
20:27.1 24/10/2015 52.704079
20:28.1 24/10/2015 52.525463
20:29.1 24/10/2015 52.882695
20:30.1 24/10/2015 52.525463
20:31.1 24/10/2015 52.346847
20:32.1 24/10/2015 52.346847
20:33.1 24/10/2015 52.525463
20:34.1 24/10/2015 52.704079
20:35.1 24/10/2015 52.346847
20:36.1 24/10/2015 53.061311
20:37.1 24/10/2015 52.882695
20:38.1 24/10/2015 52.346847
20:39.1 24/10/2015 52.525463
20:40.1 24/10/2015 52.525463
20:41.1 24/10/2015 52.346847
20:42.1 24/10/2015 52.525463
20:43.1 24/10/2015 52.704079
20:44.1 24/10/2015 52.525463
20:45.1 24/10/2015 52.525463
20:46.1 24/10/2015 52.525463
20:47.1 24/10/2015 52.525463
20:48.1 24/10/2015 52.882695

wamsunnsuamslgmaa e siaay Wi (@o)

Min:sec Date Power Measurement
20:49.1 24/10/2015 52.525463
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20:50.1 24/10/2015 52.882695
20:51.1 24/10/2015 52.704079
20:52.1 24/10/2015 52.704079
20:53.1 24/10/2015 52.704079
20:54.1 24/10/2015 52.525463
20:55.1 24/10/2015 52.704079
20:56.1 24/10/2015 52.882695
20:57.1 24/10/2015 52.704079
20:58.1 24/10/2015 52.882695
20:59.1 24/10/2015 52.882695
21:00.1 24/10/2015 52.525463
21:01.1 24/10/2015 52.882695
21:02.1 24/10/2015 52.882695
21:03.1 24/10/2015 52.346847
21:04.1 24/10/2015 52.704079
21:05.1 24/10/2015 52.882695
21:06.1 24/10/2015 52.525463
21:07.1 24/10/2015 52.882695
21:08.1 24/10/2015 52.882695
21:09.1 24/10/2015 52.882695
21:10.1 24/10/2015 52.882695
21:11.1 24/10/2015 53.061311
21:12.1 24/10/2015 52.525463
21:13.1 24/10/2015 52.346847
21:14.1 24/10/2015 52.882695
21:15.1 24/10/2015 52.346847
wanmsiunnlsunamslemaaliihvesiaan lwih @e)
Min:sec Date Power Measurement
21:16.1 24/10/2015 52.525463
21:17.1 24/10/2015 52.525463
21:18.1 24/10/2015 52.525463
21:19.1 24/10/2015 52.882695
21:20.1 24/10/2015 52.346847
21:21.1 24/10/2015 52.346847
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21:22.1 24/10/2015 52.525463
21:23.1 24/10/2015 52.525463
21:24.1 24/10/2015 52.525463
21:25.1 24/10/2015 52.882695
21:26.1 24/10/2015 53.061311
21:27.1 24/10/2015 52.882695
21:28.1 24/10/2015 52.346847
21:29.1 24/10/2015 52.525463
21:30.1 24/10/2015 53.061311
21:31.1 24/10/2015 52.704079
21:32.1 24/10/2015 53.061311
21:33.1 24/10/2015 53.061311
21:34.1 24/10/2015 52.704079
21:35.1 24/10/2015 52.882695
21:36.1 24/10/2015 52.525463
21:37.1 24/10/2015 52.882695
21:38.1 24/10/2015 53.061311
21:39.1 24/10/2015 53.061311
21:40.1 24/10/2015 52.525463
21:41.1 24/10/2015 52.882695
21:42.1 24/10/2015 52.882695
wamstiuindsunamsldmas Iihvesaanlvih (@e)
Min:sec Date Power Measurement
21:43.1 24/10/2015 52.525463
21:44.1 24/10/2015 52.882695
21:45.1 24/10/2015 52.882695
21:46.1 24/10/2015 52.704079
21:47.1 24/10/2015 52.346847
21:48.1 24/10/2015 52.882695
21:49.1 24/10/2015 53.061311
21:50.1 24/10/2015 52.525463
21:51.1 24/10/2015 52.882695
21:52.1 24/10/2015 52.882695
21:53.1 24/10/2015 53.061311
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21:54.1 24/10/2015 52.882695
21:55.1 24/10/2015 52.882695
21:56.1 24/10/2015 52.525463
21:57.1 24/10/2015 52.525463
21:58.1 24/10/2015 52.882695
21:59.1 24/10/2015 53.061311
22:00.1 24/10/2015 52.882695
22:01.1 24/10/2015 52.525463
22:02.1 24/10/2015 53.061311
22:03.1 24/10/2015 53.239927
22:04.1 24/10/2015 52.525463
22:05.1 24/10/2015 52.882695
22:06.1 24/10/2015 53.061311
22:07.1 24/10/2015 52.704079
22:08.1 24/10/2015 52.525463
22:09.1 24/10/2015 53.061311
wamsunnsuamslgmas Inihwesiaan Wi (fo)
Min:sec Date Power Measurement
22:10.1 24/10/2015 52.882695
22:11.1 24/10/2015 52.704079
22:12.1 24/10/2015 53.239927
22:13.1 24/10/2015 52.346847
22:14.1 24/10/2015 52.882695
22:15.1 24/10/2015 52.882695
22:16.1 24/10/2015 53.061311
22:17.1 24/10/2015 52.704079
22:18.1 24/10/2015 53.061311
22:19.1 24/10/2015 53.061311
22:20.1 24/10/2015 52.882695
22:21.1 24/10/2015 52.882695
22:22.1 24/10/2015 52.704079
22:23.1 24/10/2015 52.882695
22:24.1 24/10/2015 52.525463
22:25.1 24/10/2015 53.061311
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22:26.1 24/10/2015 52.882695
22:27.1 24/10/2015 52.704079
22:28.1 24/10/2015 53.061311
22:29.1 24/10/2015 52.882695
22:30.1 24/10/2015 53.061311
22:31.1 24/10/2015 52.882695
22:32.1 24/10/2015 53.061311
22:33.1 24/10/2015 53.061311
22:34.1 24/10/2015 52.704079
22:35.1 24/10/2015 52.704079
22:36.1 24/10/2015 53.061311
wamstiuindsunamsldmas Iiihvesaanlvih (o)
Min:sec Date Power Measurement
22:37.1 24/10/2015 52.346847
22:38.1 24/10/2015 53.061311
22:39.1 24/10/2015 53.061311
22:40.1 24/10/2015 53.418543
22:41.1 24/10/2015 52.882695
22:42.1 24/10/2015 52.525463
22:43.1 24/10/2015 52.704079
22:44.1 24/10/2015 52.882695
22:45.1 24/10/2015 52.882695
22:46.1 24/10/2015 52.346847
22:47.1 24/10/2015 53.061311
22:48.1 24/10/2015 52.882695
22:49.1 24/10/2015 53.061311
22:50.1 24/10/2015 52.704079
22:51.1 24/10/2015 53.239927
22:52.1 24/10/2015 52.882695
22:53.1 24/10/2015 52.704079
22:54.1 24/10/2015 53.061311
22:55.1 24/10/2015 53.061311
22:56.1 24/10/2015 52.704079
22:57.1 24/10/2015 52.882695
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22:58.1 24/10/2015 53.061311
22:59.1 24/10/2015 52.525463
23:00.1 24/10/2015 53.061311
23:01.1 24/10/2015 52.704079
23:02.1 24/10/2015 52.525463
23:03.1 24/10/2015 53.239927
namstuiindSunams lgmas Infhveviaay 1Wih (o)
Min:sec Date Power Measurement
23:04.1 24/10/2015 53.239927
23:05.1 24/10/2015 52.882695
23:06.1 24/10/2015 53.061311
23:07.1 24/10/2015 53.061311
23:08.1 24/10/2015 53.061311
23:09.1 24/10/2015 52.882695
23:10.1 24/10/2015 53.061311
23:11.1 24/10/2015 53.061311
23:12.1 24/10/2015 53.239927
23:13.1 24/10/2015 53.239927
23:14.1 24/10/2015 52.882695
23:15.1 24/10/2015 53.061311
23:16.1 24/10/2015 53.239927
23:17.1 24/10/2015 53.061311
23:18.1 24/10/2015 52.882695
23:19.1 24/10/2015 52.882695
23:20.1 24/10/2015 53.061311
23:21.1 24/10/2015 53.061311
23:22.1 24/10/2015 53.061311
23:23.1 24/10/2015 52.882695
23:24.1 24/10/2015 52.882695
23:25.1 24/10/2015 53.239927
23:26.1 24/10/2015 53.061311
23:27.1 24/10/2015 52.882695
23:28.1 24/10/2015 53.239927
23:29.1 24/10/2015 53.061311
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23:30.1 24/10/2015 53.061311
wamsunnsuamslgmaa e siaan Wi (@o)
Min:sec Date Power Measurement
23:31.1 24/10/2015 52.882695
23:32.1 24/10/2015 53.061311
23:33.1 24/10/2015 53.239927
23:34.1 24/10/2015 53.061311
23:35.1 24/10/2015 53.061311
23:36.1 24/10/2015 53.418543
23:37.1 24/10/2015 53.061311
23:38.1 24/10/2015 53.061311
23:39.1 24/10/2015 53.061311
23:40.1 24/10/2015 52.882695
23:41.1 24/10/2015 53.061311
23:42.1 24/10/2015 53.597159
23:43.1 24/10/2015 52.882695
23:44.1 24/10/2015 52.882695
23:45.1 24/10/2015 53.061311
23:46.1 24/10/2015 53.061311
23:47.1 24/10/2015 53.061311
23:48.1 24/10/2015 53.418543
23:49.1 24/10/2015 53.061311
23:50.1 24/10/2015 52.882695
23:51.1 24/10/2015 52.882695
23:52.1 24/10/2015 53.418543
23:53.1 24/10/2015 52.882695
23:54.1 24/10/2015 53.061311
23:55.1 24/10/2015 53.239927
23:56.1 24/10/2015 53.061311
23:57.1 24/10/2015 53.061311
wamsiunnLsuamslgmaa e siaay Wi (fo)
Min:sec Date Power Measurement
23:58.1 24/10/2015 53.061311
23:59.1 24/10/2015 52.882695
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24:00.1 24/10/2015 53.061311
24:01.1 24/10/2015 52.525463
24:02.1 24/10/2015 52.882695
24:03.1 24/10/2015 52.346847
24:04.1 24/10/2015 52.882695
24:05.1 24/10/2015 52.346847
24:06.1 24/10/2015 53.061311
24:07.1 24/10/2015 52.882695
24:08.1 24/10/2015 52.882695
24:09.1 24/10/2015 52.704079
24:10.1 24/10/2015 53.418543
24:11.1 24/10/2015 52.704079
24:12.1 24/10/2015 53.061311
24:13.1 24/10/2015 52.882695
24:14.1 24/10/2015 53.239927
24:15.1 24/10/2015 52.882695
24:16.1 24/10/2015 52.882695
24:17.1 24/10/2015 53.239927
24:18.1 24/10/2015 52.882695
24:19.1 24/10/2015 53.061311
24:20.1 24/10/2015 53.061311
24:21.1 24/10/2015 52.882695
24:22.1 24/10/2015 53.061311
24:23.1 24/10/2015 53.061311
24:24.1 24/10/2015 53.061311
wamsiunnlsuamslemaa lihvesiaan lwih @e)
Min:sec Date Power Measurement
24:25.1 24/10/2015 52.882695
24:26.1 24/10/2015 53.061311
24:27.1 24/10/2015 53.061311
24:28.1 24/10/2015 52.882695
24:29.1 24/10/2015 53.239927
24:30.1 24/10/2015 52.525463
24:31.1 24/10/2015 53.061311
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24:32.1 24/10/2015 52.882695
24:33.1 24/10/2015 53.239927
24:34.1 24/10/2015 53.239927
24:35.1 24/10/2015 53.239927
24:36.1 24/10/2015 52.882695
24:37.1 24/10/2015 53.061311
24:38.1 24/10/2015 52.704079
24:39.1 24/10/2015 53.418543
24:40.1 24/10/2015 53.061311
24:41.1 24/10/2015 53.061311
24:42.1 24/10/2015 52.704079
24:43.1 24/10/2015 53.239927
24:44.1 24/10/2015 53.597159
24:45.1 24/10/2015 53.061311
24:46.1 24/10/2015 53.061311
24:47.1 24/10/2015 53.061311
24:48.1 24/10/2015 53.061311
24:49.1 24/10/2015 53.418543
24:50.1 24/10/2015 53.061311
24:51.1 24/10/2015 52.882695
wamstiuindsunamsldmas Iihvesaanlih (o)
Min:sec Date Power Measurement
24:52.1 24/10/2015 52.704079
24:53.1 24/10/2015 52.882695
24:54.1 24/10/2015 52.525463
24:55.1 24/10/2015 52.882695
24:56.1 24/10/2015 53.061311
24:57.1 24/10/2015 53.418543
24:58.1 24/10/2015 53.597159
24:59.1 24/10/2015 53.061311
25:00.1 24/10/2015 53.418543
25:01.1 24/10/2015 53.239927
25:02.1 24/10/2015 53.418543
25:03.1 24/10/2015 53.418543
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25:04.1 24/10/2015 53.061311
25:05.1 24/10/2015 52.882695
25:06.1 24/10/2015 52.882695
25:07.1 24/10/2015 53.061311
25:08.1 24/10/2015 53.239927
25:09.1 24/10/2015 52.704079
25:10.1 24/10/2015 52.704079
25:11.1 24/10/2015 53.061311
25:12.1 24/10/2015 53.597159
25:13.1 24/10/2015 53.061311
25:14.1 24/10/2015 52.704079
25:15.1 24/10/2015 53.061311
25:16.1 24/10/2015 53.418543
25:17.1 24/10/2015 52.882695
25:18.1 24/10/2015 53.061311
wamsunnsuamslgmae Inihweaiaan Wi (fo)
Min:sec Date Power Measurement
25:19.1 24/10/2015 52.704079
25:20.1 24/10/2015 53.239927
25:21.1 24/10/2015 53.061311
25:22.1 24/10/2015 53.239927
25:23.1 24/10/2015 53.239927
25:24.1 24/10/2015 53.239927
25:25.1 24/10/2015 53.239927
25:26.1 24/10/2015 53.418543
25:27.1 24/10/2015 53.239927
25:28.1 24/10/2015 53.239927
25:29.1 24/10/2015 53.061311
25:30.1 24/10/2015 53.418543
25:31.1 24/10/2015 53.239927
25:32.1 24/10/2015 53.061311
25:33.1 24/10/2015 53.061311
25:34.1 24/10/2015 53.239927
25:35.1 24/10/2015 53.061311
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25:36.1 24/10/2015 53.418543
25:37.1 24/10/2015 52.882695
25:38.1 24/10/2015 53.239927
25:39.1 24/10/2015 53.239927
25:40.1 24/10/2015 52.525463
25:41.1 24/10/2015 53.239927
25:42.1 24/10/2015 53.239927
25:43.1 24/10/2015 53.239927
25:44.1 24/10/2015 53.418543
25:45.1 24/10/2015 53.061311
wamsunnsuamslgmaa Inihwesiaay Wi (fo)
Min:sec Date Power Measurement
25:46.1 24/10/2015 53.239927
25:47.1 24/10/2015 53.239927
25:48.1 24/10/2015 53.775775
25:49.1 24/10/2015 53.061311
25:50.1 24/10/2015 53.239927
25:51.1 24/10/2015 53.239927
25:52.1 24/10/2015 53.239927
25:53.1 24/10/2015 53.418543
25:54.1 24/10/2015 53.061311
25:55.1 24/10/2015 53.239927
25:56.1 24/10/2015 53.239927
25:57.1 24/10/2015 53.418543
25:58.1 24/10/2015 53.061311
25:59.1 24/10/2015 53.418543
26:00.1 24/10/2015 52.882695
26:01.1 24/10/2015 53.418543
26:02.1 24/10/2015 53.239927
26:03.1 24/10/2015 53.061311
26:04.1 24/10/2015 52.882695
26:05.1 24/10/2015 53.061311
26:06.1 24/10/2015 53.061311
26:07.1 24/10/2015 53.239927
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26:08.1 24/10/2015 52.882695
26:09.1 24/10/2015 52.525463
26:10.1 24/10/2015 53.061311
26:11.1 24/10/2015 53.061311
26:12.1 24/10/2015 52.525463
namstiuiindSunamslgmas Infhvesviaay Wih (o)
Min:sec Date Power Measurement
26:13.1 24/10/2015 53.061311
26:14.1 24/10/2015 53.061311
26:15.1 24/10/2015 53.061311
26:16.1 24/10/2015 53.239927
26:17.1 24/10/2015 53.418543
26:18.1 24/10/2015 53.239927
26:19.1 24/10/2015 53.061311
26:20.1 24/10/2015 53.418543
26:21.1 24/10/2015 53.239927
26:22.1 24/10/2015 52.882695
26:23.1 24/10/2015 53.239927
26:24.1 24/10/2015 53.418543
26:25.1 24/10/2015 53.061311
26:26.1 24/10/2015 53.061311
26:27.1 24/10/2015 53.239927
26:28.1 24/10/2015 53.239927
26:29.1 24/10/2015 53.239927
26:30.1 24/10/2015 52.882695
26:31.1 24/10/2015 53.061311
26:32.1 24/10/2015 53.418543
26:33.1 24/10/2015 53.239927
26:34.1 24/10/2015 53.061311
26:35.1 24/10/2015 53.239927
26:36.1 24/10/2015 52.882695
26:37.1 24/10/2015 52.882695
26:38.1 24/10/2015 53.061311
26:39.1 24/10/2015 53.061311
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Min:sec Date Power Measurement
26:40.1 24/10/2015 53.418543
26:41.1 24/10/2015 53.239927
26:42.1 24/10/2015 53.061311
26:43.1 24/10/2015 53.418543
26:44.1 24/10/2015 53.061311
26:45.1 24/10/2015 53.061311
26:46.1 24/10/2015 53.061311
26:47.1 24/10/2015 53.061311
26:48.1 24/10/2015 53.061311
26:49.1 24/10/2015 53.239927
26:50.1 24/10/2015 53.418543
26:51.1 24/10/2015 53.239927
26:52.1 24/10/2015 53.239927
26:53.1 24/10/2015 53.239927
26:54.1 24/10/2015 53.239927
26:55.1 24/10/2015 52.882695
26:56.1 24/10/2015 53.061311
26:57.1 24/10/2015 53.061311
26:58.1 24/10/2015 53.061311
26:59.1 24/10/2015 52.704079
27:00.1 24/10/2015 53.597159
27:01.1 24/10/2015 53.239927
27:02.1 24/10/2015 52.882695
27:03.1 24/10/2015 52.882695
27:04.1 24/10/2015 53.061311
27:05.1 24/10/2015 53.239927
27:06.1 24/10/2015 53.239927

wamsiunnLsuamslgmaa e siaay Wi (@o)

Min:sec Date Power Measurement
27:07.1 24/10/2015 53.061311
27:08.1 24/10/2015 53.239927
27:09.1 24/10/2015 53.239927
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27:10.1 24/10/2015 52.882695
27:11.1 24/10/2015 53.239927
27:12.1 24/10/2015 53.239927
27:13.1 24/10/2015 53.418543
27:14.1 24/10/2015 53.239927
27:15.1 24/10/2015 53.239927
27:16.1 24/10/2015 53.597159
27:17.1 24/10/2015 53.061311
27:18.1 24/10/2015 52.882695
27:19.1 24/10/2015 53.418543
27:20.1 24/10/2015 53.418543
27:21.1 24/10/2015 52.882695
27:22.1 24/10/2015 53.061311
27:23.1 24/10/2015 52.882695
27:24.1 24/10/2015 53.239927
27:25.1 24/10/2015 53.418543
27:26.1 24/10/2015 52.882695
27:27.1 24/10/2015 52.882695
27:28.1 24/10/2015 52.704079
27:29.1 24/10/2015 52.168231
27:30.1 24/10/2015 51.453767
27:31.1 24/10/2015 51.810999
27:32.1 24/10/2015 51.989615
27:33.1 24/10/2015 52.168231
wanmsiunnlsuamslemaalihvesiaan lwih @e)
Min:sec Date Power Measurement
27:34.1 24/10/2015 51.810999
27:35.1 24/10/2015 52.168231
27:36.1 24/10/2015 51.989615
27:37.1 24/10/2015 51.989615
27:38.1 24/10/2015 52.346847
27:39.1 24/10/2015 51.453767
27:40.1 24/10/2015 52.168231
27:41.1 24/10/2015 51.989615
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27:42.1 24/10/2015 51.632383
27:43.1 24/10/2015 51.810999
27:44.1 24/10/2015 52.168231
27:45.1 24/10/2015 52.168231
27:46.1 24/10/2015 51.989615
27:47.1 24/10/2015 51.632383
27:48.1 24/10/2015 51.989615
27:49.1 24/10/2015 51.989615
27:50.1 24/10/2015 51.810999
27:51.1 24/10/2015 51.989615
27:52.1 24/10/2015 52.346847
27:53.1 24/10/2015 52.346847
27:54.1 24/10/2015 51.989615
27:55.1 24/10/2015 52.346847
27:56.1 24/10/2015 51.632383
27:57.1 24/10/2015 51.810999
27:58.1 24/10/2015 51.989615
27:59.1 24/10/2015 51.632383
28:00.1 24/10/2015 52.168231

wamsunnsuamslgmas Inihwesiaan Wi (fo)

Min:sec Date Power Measurement
28:01.1 24/10/2015 52.346847
28:02.1 24/10/2015 52.168231
28:03.1 24/10/2015 52.346847
28:04.1 24/10/2015 51.989615
28:05.1 24/10/2015 51.989615
28:06.1 24/10/2015 51.810999
28:07.1 24/10/2015 51.989615
28:08.1 24/10/2015 51.632383
28:09.1 24/10/2015 51.632383
28:10.1 24/10/2015 51.632383
28:11.1 24/10/2015 52.346847
28:12.1 24/10/2015 51.632383
28:13.1 24/10/2015 51.810999
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28:14.1 24/10/2015 51.632383
28:15.1 24/10/2015 51.989615
28:16.1 24/10/2015 51.989615
28:17.1 24/10/2015 52.346847
28:18.1 24/10/2015 51.632383
28:19.1 24/10/2015 51.632383
28:20.1 24/10/2015 51.810999
28:21.1 24/10/2015 51.632383
28:22.1 24/10/2015 51.989615
28:23.1 24/10/2015 52.168231
28:24.1 24/10/2015 52.168231
28:25.1 24/10/2015 51.27515
28:26.1 24/10/2015 51.27515
28:27.1 24/10/2015 51.810999
wamstiuindsunamsldmas Iiihvesaanlvih (o)
Min:sec Date Power Measurement
28:28.1 24/10/2015 51.989615
28:29.1 24/10/2015 52.346847
28:30.1 24/10/2015 51.989615
28:31.1 24/10/2015 51.989615
28:32.1 24/10/2015 51.810999
28:33.1 24/10/2015 51.453767
28:34.1 24/10/2015 51.810999
28:35.1 24/10/2015 51.810999
28:36.1 24/10/2015 52.168231
28:37.1 24/10/2015 51.632383
28:38.1 24/10/2015 51.632383
28:39.1 24/10/2015 51.27515
28:40.1 24/10/2015 51.989615
28:41.1 24/10/2015 51.632383
28:42.1 24/10/2015 51.453767
28:43.1 24/10/2015 51.810999
28:44.1 24/10/2015 51.810999
28:45.1 24/10/2015 51.632383
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28:46.1 24/10/2015 51.989615
28:47.1 24/10/2015 51.632383
28:48.1 24/10/2015 51.632383
28:49.1 24/10/2015 52.346847
28:50.1 24/10/2015 51.810999
28:51.1 24/10/2015 52.346847
28:52.1 24/10/2015 51.989615
28:53.1 24/10/2015 52.168231
28:54.1 24/10/2015 51.989615
wamsunnsuamslgmaa Inihwesiaay Wi (fo)
Min:sec Date Power Measurement
28:55.1 24/10/2015 51.989615
28:56.1 24/10/2015 51.810999
28:57.1 24/10/2015 52.346847
28:58.1 24/10/2015 51.989615
28:59.1 24/10/2015 52.168231
29:00.1 24/10/2015 52.168231
29:01.1 24/10/2015 52.168231
29:02.1 24/10/2015 51.989615
29:03.1 24/10/2015 51.632383
29:04.1 24/10/2015 51.989615
29:05.1 24/10/2015 51.989615
29:06.1 24/10/2015 51.810999
29:07.1 24/10/2015 52.168231
29:08.1 24/10/2015 51.632383
29:09.1 24/10/2015 51.989615
29:10.1 24/10/2015 52.168231
29:11.1 24/10/2015 52.168231
29:12.1 24/10/2015 51.989615
29:13.1 24/10/2015 52.346847
29:14.1 24/10/2015 52.346847
29:15.1 24/10/2015 51.989615
29:16.1 24/10/2015 51.810999
29:17.1 24/10/2015 51.810999
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29:18.1 24/10/2015 51.989615
29:19.1 24/10/2015 52.168231
29:20.1 24/10/2015 51.989615
29:21.1 24/10/2015 52.168231
aafi 4-1 wamstufinSunams 19mas fhvevinau ih @)
Min:sec Date Power Measurement
29:22.1 24/10/2015 51.989615
29:23.1 24/10/2015 52.525463
29:24.1 24/10/2015 52.346847
29:25.1 24/10/2015 52.168231
29:26.1 24/10/2015 52.525463
29:27.1 24/10/2015 52.168231
29:28.1 24/10/2015 51.989615
29:29.1 24/10/2015 52.168231
29:30.1 24/10/2015 52.168231
29:31.1 24/10/2015 52.168231
29:32.1 24/10/2015 51.810999
29:33.1 24/10/2015 51.989615
29:34.1 24/10/2015 51.989615
29:35.1 24/10/2015 51.810999
29:36.1 24/10/2015 51.989615
29:37.1 24/10/2015 52.346847
29:38.1 24/10/2015 51.989615
29:39.1 24/10/2015 51.989615
29:40.1 24/10/2015 51.989615
29:41.1 24/10/2015 52.346847
29:42.1 24/10/2015 52.525463
29:43.1 24/10/2015 52.525463
29:44.1 24/10/2015 52.346847
29:45.1 24/10/2015 52.168231
29:22.1 24/10/2015 51.989615
29:23.1 24/10/2015 52.525463
29:24.1 24/10/2015 52.346847

3199 4-1 wamsfunnfSnamslgmas lnihvesiaan Wi (@e)
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Min:sec Date Power Measurement

29:25.1 24/10/2015 52.168231

29:26.1 24/10/2015 52.525463

29:27.1 24/10/2015 52.168231

29:28.1 24/10/2015 51.989615

29:29.1 24/10/2015 52.168231

29:30.1 24/10/2015 52.168231

29:31.1 24/10/2015 52.168231

29:32.1 24/10/2015 51.810999

29:33.1 24/10/2015 51.989615

29:34.1 24/10/2015 51.989615

29:35.1 24/10/2015 51.810999

29:36.1 24/10/2015 51.989615

29:37.1 24/10/2015 52.346847

29:38.1 24/10/2015 51.989615

29:39.1 24/10/2015 51.989615

29:40.1 24/10/2015 51.989615

29:41.1 24/10/2015 52.346847

29:42.1 24/10/2015 52.525463

29:43.1 24/10/2015 52.525463

29:44.1 24/10/2015 52.346847

29:45.1 24/10/2015 52.168231

29:46.1 24/10/2015 52.168231

29:47.1 24/10/2015 51.810999

29:48.1 24/10/2015 51.989615

29:49.1 24/10/2015 51.810999

29:50.1 24/10/2015 52.346847

29:51.1 24/10/2015 51.810999

wamsiunnlsunamslemaa lihvesiaan lwih @e)
Min:sec Date Power Measurement
29:52.1 24/10/2015 52.525463
29:53.1 24/10/2015 51.989615
29:54.1 24/10/2015 52.346847
29:55.1 24/10/2015 52.346847
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29:56.1 24/10/2015 52.525463
29:57.1 24/10/2015 51.989615
29:58.1 24/10/2015 51.810999
29:59.1 24/10/2015 51.810999
30:00.1 24/10/2015 51.810999
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MNN4-11 M3rouasszUvLan 13aenuy Peer to Peer

4.2.2.2  Client/server (Infrastructure mode)
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MNN4-12 Marouaoszuuau 13amenuy Client / server

4.2.3  Multiple access points and roaming
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4.2.4 Use of an Extension Point
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MNN4-14 M3vouasszUuan 13 a8ty Use of an Extension Point

4.2.5 The Use of Directional Antennas
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MNN4-15 M3rouanszusan 13ae1uy The Use of Directional Antennas
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dnnutaya (DAQ) Tasnsdedgrauuuliaslunuideifldesnuuuiiunisdoasifasuuudnd
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Abstract

This paper presents a study and implementation the wireless power measurement
for a smart power quality monitoring and energy saving network by used LABVIEW Program
with Data Acquisition unit (DAQ). The wireless in this research has designed with ZigBee
wireless communication. The power quality measurement and record consists voltage-
current value, voltage Harmonic, Voltage swell and Voltage variances. This measurement
prototype designed for measurement power quality at 1-Phase/220VAC. A study results
have measured power quality at connection point and working period recorded of electric

fan 50W/220Vac which the consumption of electric power will be transmitted to a power
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recorder and analyzer. The power quality measurement study results found error values
less than when compare with standard measurement and it can record for compare
working period of electric fan on clean and dirty condition of suction fan grating which the

study results can applicate to improve the power quality and energy saving planning.

Keywords: Wireless Power Measurement, Power Quality, Energy Saving
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