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ABSTRACT

Electrical energy is the essential resource for modern society. Recently, the demand for power was significantly
increased. Increase of power demand has lead to a decrease in the power quality. Power quality in modern society has
been an important factor that can cause a major problem throughout the home and general industry. Therefore, we need
a system for preventing the power quality problems. To avoid power issues, it is important that the measurement of the
power quality and initial response. In this paper, we propose real-time power quality measurement system and
harmonics monitoring system. We design the system using DM240001 board include dsPIC33FJ256GP710A of
microchip. This system can adapt three-phase three-wire system. And optimized the algorithm, we can measure
momentary changes of the power system. In addition, designed system can measure harmonics distortion like to
VTHD, ITHD and ITDD for 31th harmonics.
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Fig. 1 Block diagram of the proposed system
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Fig. 4 Measurement method of Peak Demand Current

# 1 fFadee diste] =4 () 4 25
o] o1xkst Afolch Errors 424 (1)

= 7B 02 o] =4 (2)9F2] Aol 5 MEE R S}
Aok A9 Ay Fat 22k=-0.0001% 2 F Ayt F

Table. 1 Effective power accuracy comparison between
Eg. (1) and Eqg. (2)

a) PW) Error(%)
Eg. (1) Eg. (2)
0 15550.00 15550.00 0.0000
15490.83 15490.83 0.0000
10 15313.76 15313.76 0.0000
15 15020.15 15020.15 0.0000
20 14612.22 14612.22 0.0000
25 14093.09 14093.09 0.0000
30 13466.70 13466.70 -0.0001

35 12737.81 12737.82 -0.0001
40 11911.99 11912.00 -0.0001
45 10995.51 10995.52 -0.0001
50 9995.35 9995.36 -0.0001
55 8919.11 8919.13 -0.0001
60 7775.00 7775.01 -0.0002
65 6571.71 6571.73 -0.0002
70 5318.41 5318.42 -0.0002
75 4024.64 4024.65 -0.0002
80 2700.23 2700.24 -0.0003
85 1355.27 1355.28 -0.0004
90 0.00 0.00 0.0000

Average -0.0001

Table. 2 Reactive power accuracy comparison between
Eq. (1) and Egq. (2)

o() Q(VAR) Error(%)
Eq. (1) Eq. (2)

0 0.00 0.00 0.0000
5 1355.27 1355.27 0.0002
10 2700.23 2700.22 0.0002
15 4024.64 4024.63 0.0002
20 5318.41 5318.40 0.0002
25 6571.71 6571.70 0.0002
30 7775.00 7774.99 0.0002
35 8919.11 8919.10 0.0001
40 9995.35 9995.34 0.0001
45 10995.51 10995.50 0.0001
50 11911.99 11911.98 0.0001
55 12737.81 12737.81 0.0001
60 13466.70 13466.69 0.0001
65 14093.09 14093.08 0.0000
70 14612.22 14612.22 0.0000
75 15020.15 15020.14 0.0000
80 15313.76 15313.76 0.0000
85 15490.83 15490.83 0.0000
90 15550.00 15550.00 0.0000
Average 0.0001
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Fig. 5 Picture of the DM240001 board

Table. 3 Comparison of processing time between Eq.
(1) and Eq. (2)

Eq. (1)
4109.575 s

Eq. (2)
270.3 s

Processing Time
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Fig. 6 Input digital signal
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Table. 4 Experiment result of measured power quality

Power Quality Matlab Test board Error(%)
Vims_1(V) 188.774 188.774 0.0000
Vims_2(V) 188.732 188.732 0.0000
Vims_3(V) 188.736 188.736 0.0000
lims_1(A) 188.738 188.738 0.0000
lims_2(A) 188.604 188.604 0.0000
lims_3(A) 188.753 188.753 0.0000

P1(W) 35628.141 35628.141 0.0000
P2(W) 35595.328 35595.328 0.0000
P3(W) 35624.25 35624.250 0.0000
QL(VAR) 206.928 207.075 0.0710
Q2(VAR) 174.819 174.906 0.0494
Q3(VAR) 145.401 145.327 -0.0504
S1(VA) 35628.742 35628.742 0.0000
S2(VA) 35595.757 35595.758 0.0000
S3(VA) 35624.547 35624.547 0.0000
PF1 1.000 1.000 0.0000
PF2 1.000 1.000 0.0000
PF3 1.000 1.000 0.0000
Vrip_1(%) 0.6711 0.6584 0.0127
Vrhp_2(%) 0.6835 0.6978 -0.0142
Vrrp_3(%) 0.6835 0.7120 -0.0285
Ithp_1(%) 0.7074 0.7138 -0.0064
ItHp_2(%) 0.6877 0.7031 -0.0154
ItHp_3(%) 0.6877 0.6980 -0.0103
Iroo_1(%) 0.7597 0.7729 -0.0132
Itop_2(%) 0.7383 0.7610 -0.0228
Itop_3(%) 0.7353 0.7559 -0.0206
Average -0.0018
v.a g
B =FofA= DM24001 HE S ARg-3o] AA|7ke.
2 3% 7 247 n2uE SYshs A2 Aok
shodek. chakat vl whalol dis) 28 8 4 s
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