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Remote Control System for Textile Machinery using
High Speed Power Line Communication

Joo-Heon Cha*, Sung Jun’

Abstract

This paper describes the high speed PLC-based remote control system that can monitor and control textile machineries
bi-directionally through Internet. There are many textile machineries without network functions in the factory. We apply
the PLC technology in order to give a network function to them in which the existing electric power line is used with
network communication lines without separate wiring constructions. In order to realize this system, we have implemented
a protocol for network communication of system, high-speed PLC modules, and Ethernet-to-UART modules. Finally we

confirmed the effectiveness of system by applying actual test environments.
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Table 1 Comparison of low and high speed PLC technology

e Low Speed PLC High Speed PLC
e Technique Technique
Frequency 100~400 KHz 1~25 MHz
. Spread Spectrum OFDM(Oﬁh(.)gf)r’\al
Modulation Type . Frequency Division
Modulation e
Multiplexing)
Communication CEBus (US.A Home Plug 1.0

Protocol
Communication
Speed
Communication
Succeed Rate

Standart, DomosysA}) | (Standard, IntellonA})

10 Kbps 14 Mbps

>99% + 0.1% >99% + 0.1%

Collector: 220V + 20%)|Collector: 220V + 20%

Power Suonl 50/60Hz 50/60Hz
SUPY | Gateway: 220V % 20%)|Gateway: 220V + 20%
50/60Hz 50/60Hz

Collector: -10 + 50C |Collector: -10 + 50°C
Humidity < 90% |  Humidity < 90%

Environment Gateway: -25 + 55C |Gateway: -25 + 55C

Humidity < 95% Humidity < 95%
C?mmuncatlon Max 2Km Max 2.5Km
Distance

. Remote
i Control Ul

Fig. 1 Structure of PLC-based remote control system
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Fig. 2 Block diagram of HomePlug-based PLC module

Fig. 3 High speed PLC module
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Fig. 4 Ethemnet to UART interface module
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Fig. 5 Block diagram of ethernet to UART module

PLC Module

Table 2 Protocol for remote contrel of textile machinery

No! Decryption comml | comm2 (II?Iaet:;) (I'ét;:)

01 Power k a 0~99 0~1

gp| Acal Wire | b 099 | 0~9999
velocity

03 Desired AWire K . 0-99 0~9999
velocity

04 | Actual Tension k d 0~99 0~9999

05 {Desired Tension k e 0~99 0~9999

06| Actual RPM f 0~99 | 0~9999

07 | Desired RPM g 0~99 0~9999

08| Virtual T/O k h 0~99 0~9999
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Fig. 6 User interface for remote control and monitoring
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Fig. 7 System integration of sub-modules



Table 3 Throughput test of PLC module

+=H TX(Mbps) RX(Mbps)
1 5.699 5.660
2 5.454 5.419
3 5.461 5.638
4 5.668 5.585
5 5.623 v 5622
6 5.653 5.653
7 5.668 5.645
8 5.668 5.440
9 5.585 5.563
10 5.096 5.096

B 5.55 5.53
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