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Abstract

This paper presents a low-cost remote power-quality—failure monitoring system (RPMS) using Android App and TI
MCU (micro—controller unit), which is appliable to a micro-grid. The designed RPMS testbed consists of smart nodes, a
server, and Android APPs. Especially, the C2000-series MCU-based RPMS smart node that is low-cost compared to
existing monitoring systems has both a signal processing function for power signal processing and a data transmission
function for power-quality monitoring data transmission. The signal processing function implements both a wavelet-based
power failure detection algorithm including sag, swell, and interruption, and a FFT-based power failure detection algorithm
including harmonics such that reliable and real-time power quality monitoring is guaranteed. The data transmission
function implements a low-complexity RPMS transmission protocol and defines a simple data format (msg_Diag) for power
monitoring message transmission. We may watch the monitoring data in real time both at a server and Android phone
Apps connected to the WiFi network (or WAN). We use RS-232 (or Bluetooth) as the wired (or wireless) communication
media between a server and nodes. We program the RPMS power-quality—failure monitoring algorithm using C language
in the CCS (Code Composer Studio) 3.3 environment.
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Table 3. Fault signal detection experiment results for
voltage signal disturbances.
A A . .
25 Typical duration
Voltage
lcycle 2cycle > 3cycle
mag.(pu)
300 /
0.87 92 / 300 300 / 300
P / 300 /
271 / 300 /
0.83 pu 300 / 300
300 300
300 /
0.80 pu 300/ 300 300 / 300
300
TA| A} ) .
o Typical duration
Voltage
lcycle 3cycle > 4cycle
mag.(pu)
282 /
1.13 60 / 300 284 / 300
Py / 300 /
253 / 300 /
1.20 pu 300 / 300
300 300
300 / 300 /
1.27 pu 300 / 300
300 300
TA A Typical duration
Voltage
lcycle 2cycle > 3cycle
mag.(pu)
0.00 pu 300 / 300 | 300 / 300
0.10 pu 300 / 300 | 300 / 300
0.50 pu 289 / 300 | 300 / 300
0.90 pu 268 / 300 | 300 / 300
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Table 4. Comparison of CCS and register input signals

with  harmonics.
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