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Low-voltage power line meter reading technology research based on multi-band spread spectrum

GAO Qiang, WANG Yan-yang, YANG Hong-ye, LIU Na
(Institute of Electrical and Electronic Engineering, North China Electric Power University, Baoding 071000, China)

Abstract: Low voltage power line communication is an important technology of the electric power meter reading system. The
low-voltage power line channel is complex and seriously affects the quality of carrier communication. Combining with relevant data,
the paper analyzes the low-voltage power line channel noise environments. The multi-band spread spectrum technology is put
forward and is applied to the power meter reading system in order to improve the performance of noise resistance. Characteristic
polynomial of multi-band pseudo random sequence is proposed. The way of data shift register is used to produce multi-band spread
spectrum code. The research of autocorrelation function characteristics and cross-correlation function characteristics of multi-band
spread spectrum sequence is simulated. And the characteristics of error rate is presented. The results show that the performance of
multi-band spread spectrum code is better than that of binary spread spectrum code. And it can improve the performance of
characteristics of error rate. At the same time, low voltage power line meter reading scheme of multi-band spread spectrum is
designed.
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Fig. 1 Low-voltage power line carrier meter reading system

network structure
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Fig. 2 Time domain and frequency domain of

colored noise

75 B R FH 22 AN AN [ 1) 1 5L kAR A5 e
g
1.3 Bkimigrs

e 7 73 A 5 R AP ke e R A Mk o
A, MR B RIS A A I, LR
JIk i 0 ] o P 160 e 52 2 o B AR S R s R o ()
T AT JE P e 7 o 2 ) B 4% 50 Hz A
A=Ak, N 50 Hz 857 100 Hz fikrh
SR M LT B A Y 10~40 dB [K . b T
AT S e 7 LTl R B ek . AR
7 50~200 kHz Ju [N . #ERHE R, ZHKh s
REMIE, TUCR R BOE 0 1E 5% 9% 5O Yk E 5%
BB IR o FRLIBK e o R[] 25 AT R
PERK 7 B 3 st
1.4 IRE TR0

TS P A R, B SR A, AN (RN
) F g 2k s S AR ), (H A P 45 ok
Fo I A — I o kb 7 e B I R AR A
AR, AEECHE AL DR 58 A A e g
SR, JCHIE SR Ik = . JE Ry BRI R
W, K 22 B AU A R T 5 M R A 1
T, SRR .

2 BEHIY AR
2.1 RS BB 30 FIFHE £ X



-138 - & 0% EP DA

W] AL 22 e AR A, H R AT IR
25 _ Bk
2.0
1.5
1.0

m 0.5

= o0
-0.5
-1.0
-1.5
-2.0

0 10 20 30 40 50 60 70 80 90 100
t=0.01's

1o ; i i i i
0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10
fHz

3 BREEE

Fig. 3 Noise simulation diagram
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Fig. 4 Correlation function diagram
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Fig. 5 Cross-correlation function diagram
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Fig. 6 System simulation model
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