Journal of the Korean Institute of Iuminating and Electrical Installation Engineers Vol. 19, No.3, pp. 99~104 May 2005 = 19-3-13)

MEM FA AIAH HAE UG TUHMO MERY BN

1

(Analysis of Characteristics of Residential Distribution Line for Design of Power Line
Communication Systems)
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Abstract

This paper describes the measurement and analysis of the basic line constants in PLC(Power Line
Communication) in the residential building. An apartment is considered as one of the conventional residences to
get the line constants in this paper, Agilent 4263B LCR Meter is used to measure the detailed values each area
and the specific results and averaged analysis data are shown in the tables. The measured results are a little
bit different from the calculated values using conventional formula due to the line arrangement, neglected
factors, complex permittivity, and etc. This paper describes many kinds of lines and wiring figures of domestic
construction. It can be utilized with the analyzed line characteristics in frequency domain as a planning

reference of PLC.
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Fig. 1. Power Line Arrangement in a Residence
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Table 1. Korea Standard of IV Wire

Az | w4 |wpxg| =A%
(fmm)) | (mm) | () e 2/km)
2% | 7%
0.8 08 2.4 35.7 372
1.0 08 26 2238 23.8
1.2 08 28 158 165
16 0.8 32 892 9.29
2.0 08 36 565 5.83
26 1.0 46 335 3.45
3.2 12 5.6 2.21 2.28
4.0 14 6.8 1.41 146
5.0 16 8.2 0904 | 0932
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Fig. 4. Electrical Wiring of Residence
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Table 2. Results by Public Formulas

M SN NAY WS AU RN NESY 2

B 4, 82 C29] L((pH)) &3zt
Table 4. Inductance Values of Circuit C2
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Fig. 5. Line Constant Measurement Setup
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Table 3. Resistance Values of Circuit C2

. Heda . BB
T R0 | ko) | CGE ] A A C2-B c2-C
100[kHz} | 1557 0527 21123 100[kHz]| 108 106 52
20[kHz] 83 0.527 21,123 200kHz) | 112 11 54
100kHz] | 262 0527 21123 100kHz] | 115 113 55
1[kHz) 0.83 0527 21.123 1[kHz) 118 115 56

o =9
AT C2-A C2-B C2-C
100[kHz] 650 700 230
20[kHz] 393 419 125
10[kHz] 313 371 102
1[kHz) 312 340 89
@
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Table 5. Resistance Values of Circuit C3 and C4

EYLE

C3-D C3-E C3-F C4
100{kHz] 460 480 260 240
20[kHz] 265 280 160 160
10[kHz] 213 227 125 135
1[kHz] 185 200 107 122

F34:
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Table 6. Inductance Values of Circuit C3 and C4

Sachilal
C3-D | C3-E | C3-F C4
100kHz] | 10.8 112 6.77 5.1

Fos

20(kHz] | 11.2 115 7.2 5.5
10lkHz} | 115 11.8 7.7 5.67
1[kHz] 11.7 12.1 479 58

k23 7. 3|2 C2, C3, C49 C(pF) &F%
Table 7. Capacitance Values of Circuit C2, C3

and C4

R 2497

TR c2 3 ca
100[kHz1| 55 25 120
20[kHz) 8 15 165
100kHz] | 135 163 170
1[kHz) 63 2 190
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Table 8. Average Value of R, L and C

HERS
RUQ/km)) | L{mE/km)) | CURF/km))
100[kHz] 1557 0.31 1.88
20[kHz] 9.34 0.32 3.74
10[kHz] 7.66 0.33 272
1[kHz] 6.98 0.548 375
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