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Research of neutral line coupling method in low voltage power line carrier communication
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( 1.Beijing SmartChip Microelectronics Technology Co., Ltd., Beijing 102200, China;
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Abstract: Aiming at the instability of low-voltage power line carrier communication (PLC) problem caused by many factors
including line attenuation, load characteristics and so on, a neutral line coupling method of low-voltage PLC is proposed in
this paper. Firstly, the topological structure of low-voltage distribution area is analyzed. Secondly, the principle of neutral
line coupling method of low-voltage PLC is described, and the PLC channel models of neutral line coupling in this paper
are established. Then the performance of neutral line coupling of PLC is simulated using Matlab software. Finally, the
accuracy and application effect of neutral line coupling is evaluated with practical cases. The results show that the neutral
line coupling method in this paper reduces the attenuation of PLC channel by more than 24.9 dB under the typical five
branch heavy load line conditions; after on-site construction, the success rate of data acquisition is significantly improved.
It has many advantages such as high safety and easy construction, and can be used as an effective operation and
maintenance means for PLC in low-voltage distribution area.
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Figure 1 Topology composition of low voltage

distribution area

55 5 i v v T R R I 4% o R T A e IR S
AR I B 3 A B A S [ R R B i R G e
— AN T ik 2 A I 4%, F T g o A R R L A
E’\Jiﬁﬁﬂkmﬂﬁa%%%W%%E?l\é*m SEHL S £

AT A5 5 23 T 5 e L I 2k %1% i 390 15 PR 1) 4% 1Y

oy K BB — AW R A S
IEJHM’Ejﬂ 55 Rk TR K E%‘%L&E’J SRR e
12 REEBREMBALZERESEHEND
fEEF@aEEHﬁﬁjﬂimﬁﬁiﬁ%%mmﬁé@,%FlJﬁH
PP 4R ST B E (Ol AR AN D R, K
IRy e AT A U A A2 i s D L P A W 7 T v LA
o5 T T M A 22 4R i 2 AR & 2 1)

PRA HL 77 28 3% I A 2 R 0.7~12.0 MHz
BL , — PR AR 48 G 7 OB 200k 15 5 i e A 2
FEL Z 0], 32 8] L Fh 5 0052 ), 3 {5 e Tk Bl i
) 12k B A b 25 SRR UJ}ﬂiﬂE‘JiﬁiFﬁ%Hﬁ
I FH S i), — P v 28 2 AR R B R 2R A
5 R AR 22 T A B A, LR A TC T A
O3 S VR 2 L 22 0 S 1 e 4 Ry B A AL A5 b
71 48 28 ARUAN [v] 5 S5 BEL T 1) 28 Ak o A AR IR Sk
[15] e fI% e £k B 1) 0 {970 80 R f /D B 38000 HE %y
7:1~19: 1, BT S B IEE 5 B AR E ,
F 8 AF TR A R



224 I <

15

Eid =S 3 20234E7 A

2 AR 2 AR P R T R A

T A Y AR B T A T A R RN

M5 77 2, K ) R B (O A D Rl 1 26 R i
B A WA T AR D IR 2R i — A e S

RS BRI N T — M E S AR R AR
AR ERER e RS G e C R ol e N 55
FRBREBAGES R REE SR & Lt
B o AH AR GE B9 A RS A R L T A 2L, R L
AR R AT, A AR H A ST, T
PL— 2 B2 B bl A 4 K 2Rk 5 G A R G L ol
TFor LB R AR 5 4 U ) L RE 8 B T IC rR 2 i B
TiE H, 33t R 15 5 S 0, BEL T VC IE H i R S R
] B A &g, 32 B2 B TS 0 52 R 0N DT 3k 3] 4
e 3 U 38 A 1 R PR A Bl R ROR |

FE T ORA SCHAE W SR R L i & XA ) 24
35 A% GE A 22 FE A 1Y T LS 1) AR 8 AR AL |
AN AR R E L 5 DX H, ) 2R 3 R R A A Y IE
B fFE AR
21 FEEFTH/ANE. REFEER

HARERCH & X TR R/ 6 XA 2 b
o g B 8 2% (central coordinator, CCO) 7 f5 1 2 1
g% FH P H 3R 0l 0 (station, STA) 7 4 22 [] (1) A1 2 4%
AR, Sy T AR Y S % R R =M
H, 22 [ (8 B AN 1 A P, BRI S N7 B A 4 B R A
SAHZ I AT DL H 34~ BRLAH £k R AT A A

— e, H ) 2 R fF T Tﬂ%ﬂ“ﬁy&_-r_?%%

% R IO A 22 45 0 SO P28 A 1, HGOE ) £ A
BN E 2 7R o
ZensVn s
Zeas ya——, STA #1L
Es /
ly €35 )3 L
R e T
h \ / ! Zo,y \
CCo k3% Ue UssZins Uy, Zego e Zo Uy

E2 E&dhERGELEN
Figure 2 Power line model of forward channel
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Figure 3 Power line model of backward channel
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