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Wireless Transmission Scheme of Transmission Line Monitoring Signals in Mountainous
Area Based on LoRa and GPRS
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(1. China Southern Power Grid Research Institute Co., Ltd., Guangzhou 510630, China; 2. Guangzhou Power Supply Bureau Co.,
Ltd., Guangzhou 510000, China)

Abstract: In view of the difficult patrol inspection and maintenance of condition monitoring system of transmission
line in remote mountainous areas, a kind of on-line monitoring scheme for transmission lines in mountainous areas
based on LoRa is proposed in this paper. According to the characteristics of LoRa wireless transmission and monitor-
ing environment in the mountainous area, the transmission architecture of mountainous transmission line based on
GPRS and LoRa is designed. The multi-objective optimization algorithm is used to optimize the LoRa transmission
group in the linear topology of mountainous transmission lines and balance the communication delay and transmis-
sion energy consumption of transmission module. The simulation experimental results show that the data transmis-
sion success rate of the monitoring system is up to 99%. The proposed proposal, compared with the existing monitor-
ing system of transmission line both at home and abroad, has such advantages as high reliability transmission, low
cost and long-term monitoring,and is suitable for transmission line monitoring signals in mountainous areas.
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Fig. 1 System scheme design process
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Table 1 Sensor parameters of network parameters

monitoring node under different weights w

—
NEw SF BWIKHz {;ﬁiﬁ DJS  Edml Q)
01 12 125 10 922 12 1084
02 11 125 15 510 16 1362
03 10 125 20 283 25 2484
04 8 125 26 093 34 2556
05 7 125 30 054 48 3323
06 8 250 35 047 50 3227
07 6 125 40 033 61 3287
08 7 250 45 028 71 3132
09 6 250 50 016 75 2404

1 A9 A5 2R AR SC20] /0 2R TE LK
FL, O T 2 22 1 S 1 FB1 PN, 44 TR 390 A 2 Fr) A
w=0.2 3 52 Ry W TN () AL, 484 25 R B M e K 1Y)
L w=0.5 A AL AU , 5 58 i KAE R I
A w=0.9 FAEP R RUE . 7EEE TR
(AU IS F OMNET-++ 9 2% {5 B T EL X} %y i 28 ¢
M s I T B 253 LR 6.

éaé%é%é%é—é—é—é—é—é;%Wﬁﬁw%g
iill: %i

o
P~
I

O WEEN 0=05

o) Y 0=0.9

O JEER A — LoRa G2k f& i
Ele6 ARIEEXTHRZEAMAR
Fig. 6 System networking mode under different
working modes

E 6 FTLIE H, Bw=0.2 1}, R % K
FELIR, g T BB e/ N RE BT A , B> 231 1
VAT RIS SN IUBIIN (= G N A A ey BN
720K LoRa 7B 15 /% il . Mw=0.9 B, REIR % &
SER LY, g T e/ MG SE , 283775 i 60 T e
Mo s T DIRE , 2 o 1Y i LA KA P B A T
SR I, RGAELEP R T A4 73X
J& GPRS Fll LoRa 5 % s Ak i TR A L i . >4
w=0.5 I, REE[FEIHIE T EFBERELIA, 13k
R RGN , 2T Rl T LoRa Z2 k%
75 3] B GPRS 1 4 D) E ) 28 i 5 10 K 18
o DA, PUE R R 4000 R 24540 GPRS Al
LoRa Z B & IR A 1L iz,

T Eh , Z AR Bta 5 i e B
B ERECE S R AN B OB Z B R, 2%
(QESSEICTHONNE I €y an; 1 YW S i ¥ E)
5K, S A6 I TG 4 I 465 500 A2 i 1 E F) — 0 B 4
bro FERIEF 3% 10004~ 16 75 Bl A i 17 50 T %)
3R ARG TARREA AT, MR IR 2. I
LRV 3 Fh TARB I FE B REAS 1 2R G A% i
FALARPERAE 5% LN

H13% 2 SER A SRR, I B Un) 2 R ey
K 6%, MR 2R AR, AU 1%, 3T
& Hh Y WA R 8T LR s W PROIR S B T AR A
o MIEREURAR R R, (HaE (5 R FoRAE,
R AERLE R IEIR N T LS AL i s e i i
fr e i, P R GERY A 3w I, nl K 31 99% ) it
R IR, AT LA L R AU AR 2R



<182 202342 J

Eudz

508 2

#£2 3HRAZTIEERBENLER
Table 2 Communication test results of three working

modes of the system

TR WfEEEAn REdEE EBAE%
15 940 <6
WA 1.5 957 <5
15 959 <5
3.0 982 <3
TR 3.0 985 <3
3.0 980 <3
5.0 998 <1
izt 5.0 997 <1
5.0 995 <1
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Table 3 Performance comparison of different on-line

monitoring systems
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