1 RXPLCICKHETHR A TLORE

Proposal of Signal Repeater by One Wire PLC system
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Abstract: The conventional narrowband power-line communication (NB-PLC) is a two-wire system, that have
transmitted its signal between wires with a capacitive coupler. When performing communication between floors
at a large-sized building, the signal has to travel over long-distances across a switchboard which supplies
electricity to distribution boards. Moreover, the signal is attenuated also at the switchboard and distribution
boards. Then signal amplifiers have had to be installed at the boards.

In this paper, a single wire PLC solution has been proposed to reduce the communication distance and avoid
the attenuation due to the boards by taking a shortcut. It has been described experimentally that the earth could
be used as its signal returning path to a source. An inductive coupler suitable to this system has been also
proposed. The signal attenuation of the proposed system was 30dB better than that of the conventional two wire

system according to our scenario.

Keywords: Narrowband PLC (NB-PLC), Smart grid, Single phase three wire distribution system, Capacitive
coupler, Inductive coupler, Common-mode transmission system
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Fig.2 Example of a low voltage distribution system in a

large building.
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Fig.3 Conventional PLC system by inductive coupler.
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Fig.5 Signal repeating system using one wire PLC
method.
RO X9 NABTERIH A 2 LT[R Y Ciadi  HERBI ST
BIAIS AU, SRR T o 72,

Zo 1 #PLC A&, 7 a7 REEEISEAT 57201
% fkge)s, Fig 51 ORT M2 A Try, Try, Th
L. PLCET A EHEX ¥ /3T 4 71 7Y 7 THl
MU, AU BE—F U REGEAT O T2 OB X M2 i
U7= Try, F720F Try, 288 LT 18 PLC A v %7 7
A THT T~ D, SHWND PLC ET LD HRE
FHE, EHDMPBRIRE L T D N-PE FR[6]28 K
LEZTWDD, Fig 31TRLENL HRATH L,

ZOHFRGRCE Y (1) Bl E CORBRHAEZTT
T LR RFERRET, 70 (2) Sy L Bl EER AN A X
ZTELID, ZNHIZE>TELTWEBRELK
BTED, Flo, TNTZERERF TR L TWDT2DE
TRTHY . Try BEIOTr, &7 T o7& T HUTTERRLR
RBECHFRICHRETE D, LWV STRRDH D,
PUFCIE, 1868 PLC HOIGEEBROFERZ RS,
Try 3 E Try, B TeHHARRORH =W TR A
ERAR

3. 1= PLC HADEEFRERD & LR

1R PLC O TGRS R A, KN 8 B CRffFgTiR e
IVEBIO6 BEEETA 7 4 AEUZTEM LT,

3.1 KFH 8 BETHRREILDFE

7T 7B —T7 VOELIIEG U T Tablel (T7RT 2
FEO N 7T A, B ZRWE LTz, F£To. B 7T OZHHalE
% Fig. 6 (97 [10], FHMEEOEE A KD HERITIE, 1
VAN ZRRI LT & & CRE LT & DA U E—F U A



OL A 20 2 R) ELGRIA X7 Z L R) L
SONEZFRD, SPICE 12X D 3 2 = L— ME & EBRE S —
EIHEICL, &L, ZFELEZ, KFICn220L &0
SRS ES A & L ORT,

Tablel Parameters of the coupler A; and B

77 A B,
i AR | AR
774 M 13mm 32mm
Ly, 93uH | 45uH

Ly HEA LV E I Z A 14— DBE)

PLF DA B4 v A R OGEERER OME I, et
L PSML735 2 =, Zeds, MR OHRS EA 7T D
FERITAEMET D3, [FRRIC BAFRRERDG BTN D,

Wz e VOB 3 M) ORCERRI L Fig. 2 0 B0 T
HY ., BEEOS DR L ITERT 40m BTN D, 2
TaT—IOEXBRr— TV —AHY, FTOT7a 7T
S LT B BRI ST D, ARRCIE, 78
B — 7 WV W CL T OREE{ T2 70, —7
JL(CVT) DERRE 21mm,  STRR8IIZHEI T SAU TV DRI
PUET MET2 THIE L7 Y454 — 7 VOBEIIRGT 0. 67Q
Tholz, LD T IO B, Th D,

Fig. 712, “WR(APEE 8 n, Lzl oBR A=,
FTEDORHAR R DR & 72572 0,72 2 LIS ORIE Tl
HNTn5, 2oL ORI ERIT Fig. 6 (R LT
LBV THD,

Fig. 81ZI. 7—7 W& 1 RKDH N#) 777 L
AL 2ARL, L RIFHCY T 7 LIz & D ) A RES

2R 1
(PLCEF L) (r—ILARD
rz Le r
OTW A "/ \Tﬂ

_ Ri
lc:.m S0 cs T
o bl . . - 0

L1: BB A4 282 R n=2 O & & OEAMEEELL
Cs=Cs1+Csz: T HEE

LeRhAvs o0 L1 Cs LE o R
r: 1 RAERIE I [RH] [F] [WH] (9] Q] [k
2 2RBIEN i e il .

Ri: % i@IEH 18 1.8 1.9/ 0.7/0.04 0.13

Fig.6 Equivalent circuit of the inductive coupler
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Fig.7 The number of turns of the secondary (n,) and its
achieved transfer function
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Fig.8 Noise power comparison when the number of

cramped cables was one and two
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side (Tx) coupler was changed, where the receiving side

coupler was fixed on the first floor.
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