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Abstract This paper proposes low price power component measurement and record system for preventing electrical
safety accident and supporting accident cause analysis by periodically monitoring and recording the operation status
of electrical equipments. The proposed system was designed by mainly using parts to measure accurate power
component but reduce cost. Especially, low cost and high effectiveness system implementation was possible by using
MAXIM 78M6631 to calculate power components in the definition of IEEE Standard 1459-2010 related power
quality. The measurement performance of the developed system is tested by using standard devices such as
YOKOGAWA power analyzer WT1600. The test results showed that accuracy of the developed system is less than
0.5 % and the developed system is tested in a real area to verify the operation reliability and remote monitoring
performance of the system over 6 months.
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Fig. 1. Basic concept of the proposed system
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Fig. 3. The developed program
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Fig. 4. The recorded data analysis scene of using the
developed program
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* Data Display
1. Voltage
2. Current
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3. Temperature
5. Line Frequency

* History Display
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* System Configuration
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MODE : Alteration of information displayed in LCD |
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UP: Move Up

DOWN : Move Down

Fig. 6. Display and set-up of the developed system
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Table 3. Test conditions to the developed system

Table 5. The result of current measurement test
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Voltage i; ;Aeasmemem VOSIE‘/%; 'Hl 107220V values R(error) S(error) T(error) R(error) S(error) T(error)
requency : z
1) Three phase voltage supply 1A 100320/’? 100320/’? zé}gzﬂ/‘? }'oogzﬂ/ﬁ }-00220/’? :-00?10/’?
Current 2) Measurement current : 1/2/3/4/5 A - - - - - -
3) Frequency : 50/60 Hz 2A 2.000A 2.000A 1.9%9A 20024 2001A 20024
: (00 %) (00 %) (005 %) 0.1%) 0.05 %) 0.1 %)
Temperature 1) Thee phase temperature measurement 2995 A 2993 A 299 A 30024 3.001A 3.000A
2) Measurement temperature : -40/0/25/150 C 3A (-6.13 % (-6.23 % (_'0.2 % (0,667 % (0,633 %) (0'.0 %
1) Three power and frequency measurement 195 A 15 A 19 A 206 A 1006 A 2005 A
Frequency/Power | 2) Measurement power : 220W(220V/1A), YA Gse | @sw | @ | 055% | 05% | 005 %
660W(220V/3A)’ 1100W(220V/5A) 5 A 5013 A 5010 A 5007 A 5011 A 5009 A 5005 A
(026 %) (026 %) (0.14 %) 022 %) (0.18 %) (0.1%)
— | Table 6. The results of temperature measurement test
o

90000000 -

Fig. 7. The test scene of the developed system
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Table 7. The results of frequency measurement test

Reference Measurement vaules
values Rerror rate) S(error rate) T((error rate)
50 Hz 50.000 Hz 50.000 Hz 50.000 Hz
(0.0 %) 0.0 %) (0.0 %)
60 Hz 60.000 Hz 60.000 Hz 60.000 Hz
(0.0 %) (0.0 %) (0.0 %)
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