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Abstract

Due to the development of society, the demand for electric power has increased and the quality control of electric
power has become an important issue. In order to efficiently perform such power management, we propose a DSP based
power measurement system for multi-wire power measurement. Since the conventional power measurement system can
measure only the power of one line, a power quality measurement device is required for each line in order to measure
the power quality of the individual line. Respectively. The system proposed in this paper proposes a system capable of
real-time measurement of power quality at up to 12 points using digital signal processing algorithm, and the prototype
based on this system was evaluated through the official test report of Korea Electrotechnology Research Institute . As
a result of the performance test, it was evaluated that the error range is excellent at + 0.3%.
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Fig. 2 Diagram of proposed EMS system.
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Table 1. IEC Standard measurement test.
Z 1. IEC E= =3 AN¥E
Location Insulation Common Surge
Resistance | Frequency | Voltage
Between electrical *| g gogv10 | Clear Clear
circuit and ground
Between
communication circuit 9.999M<Q Clear Clear
and ground
Inter electrical circuits 9.999M<Q Clear Clear
Between electrical
circuit and 9.999M<Q Clear Clear
communication circuit
I 2v A AS A Aot Y AS A
Fo 10708 AR FEor Faygon AUL=
HAdl 48 v AS @] 827t +0.3%°] ]
s Hu= v 15 F55EH 54 JAH(Factor)
5189 9] (Tolerance), A’(Phase A), B’ (Phase
B), C’4(Phase C)oll tj3t ztz}e] A= HojFEt}
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Table 2. Measurement Accuracy.
¥ 2 HYU As Zx
Factor Tolerance Phase A | Phase B | Phase C
485~515 49.94 4994 49.93
Voltage [V]| 2185~2215 21955 | 21940 | 21953
4935~501.5 499.01 49900 | 49884
0.035~0.065 0.051 0.052 0.051
C“["A“]e“t 2.485~2.515 2.499 2501 2503
4.985~5.015 5.001 5.001 5.003
_ 216.1~222.6 21924 | 21879 | 21889
Active
Power 545.1~551.7 54722 | 54745 | 546.80
[W]
1093.6~1100.1 1095 1094 1098
_ 216.10~222.68 | 219.09 219 21873
Reactive
Power 545.19~551.77 | 54667 | 54685 | 546.77
[var]
1093.6~1100.1 1098 1094 1098
Apparent | 21610~22268 | 21906 | 21883 | 21875
PE’VV;TF 545.19~551.77 | 546.72 546.92 546.72
1093.1~1100.1 1095 1094 1098
_ 1640.4~1650.3 1.648.1
Effective
Power 3281.0~3300.7 3295.2
[Wh]
4921.5~4951.1 49395
54.835~55.165 |  55.03 55.02 55.02
Frequency [ 59 00 60,180 60 60.01 60.01
[Hz]
64.805~65.195 | 65.02 65 65.01
-1.000~-0.997 | -0.998 | -0999 | -0.99
Eower -0.003~0.003 | 0.001 0.001 0
actor
0.997~1.000 0.999 1 1
_ 0.00~0.66 0.02 0.03 0.02
Harmonics
Voltage | 109.34~110.66 | 110.01 110.02 110.02
V]
219.34~220.66 | 22005 | 22006 | 220.03
_ 0.000~0.015 0.01 0.009 0.008
Harmonics
Current 2.485~2515 2498 2499 2498
[A]
4.985~5.015 4.999 4998 4.997
Iv. 28
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