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 Problems
 Complex wire
 Hard access
 Need energy monitoring
and controlling
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Introduction: Powerline Communication
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Introduction

 Residential Demand Control (RDC)
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Introduction

 RDC Algorithm
 RDC Parameter

 RDC Maximum Power
 Total power consumption

of all loads
 Load’s power consumption
 Load Priority

 RDC Algorithm
 If total power consumption > 

RDC Maximum Power
 Define load(s) to off
 Off load(s)
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OBJECTIVES
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Objectives

 Hardware
 PLC E-Meter
 Data Concentrator

 Software
 Energy Control; GUI Programming
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HARDWARE
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System Implementation
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Hardware : E-Meter

 Diagram
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Hardware : E-Meter

PLC Module

Main Board

Energy 
Meter Board

Load



 9/24/10
 

Hardware : Data Concentrator Unit

 Diagram

PIC18F86J65 PLC 
Module

RJ 45

RS485

Power Line AC 220 Volt 50 Hz
L

N

UARTLAN 10/100



 9/24/10
 

Hardware : Data Concentrator Unit

Ethernet Controller

PCL Module
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TESTING
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Testing : PLC Module

 Conditional
 No Load
 Load Line
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Testing : E-Meter

 Power Meter Testing

Obj106



 9/24/10
 

Testing : E-Meter

 Power Test Result

Current(A) Wref W E-Meter Error(%)
0.15 32.9 32.95026 -0.15277
0.25 54.94 54.91773 0.040535

0.5 109.9 109.8355 0.058726
0.75 164.97 164.7541 0.130851

1 219.98 219.6719 0.140074
1.5 329.35 329.5092 -0.04834

3 659.51 659.0184 0.074536
5 1099.5 1098.715 0.071428

10 2199.5 2200.389 -0.04042

%100×
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ref

refmeter
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WW
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Testing : On-Off Load
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Testing : Energy Monitoring

 System setup
 A lamp1 10W is installed with E-Meter#1
 A lamp2 20W is installed with E-Meter#2
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Testing : Energy Monitoring

 Lamb1 is turned off.
 Lamb2 is turned on.
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Testing : Energy Monitoring

 Lamb1 is turned on.
 Lamb2 is turned on.
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 Lamb1 is turned on.
 Lamb2 is turned off.

Testing : Energy Monitoring
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CONCLUSION
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Conclusion

 E-Meter
 Monitor energy and send data over Powerline.
 On-off load

 Data Concentrator
 Energy Control GUI

 Turn on-off loads which are installed in PLC 
network.

 Monitor energy and show
 Future work

 Implement RDC.
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Testing : DCU

Data Concentrator Unit
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Testing : DCU

Ping Testing
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Testing : DCU

 Ethernet Program
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Introduction: PLC micro-controller, 
M16C/6S

 PLC micro-controller, M16C/6S
 1 chip combining MCU, communication IP, and 

analog front end
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Hardware : E-Meter

 Energy Meter Board

Power Supply 
Unit

Relay Circuit

Current Transformer 
and Voltage Divider

MCP3906
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Hardware : E-Meter

 Main Board

Power Supply 
Unit

PIC18F45J10,  
LCD and 
Interface

Serial Port

Meter Interface
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Hardware : Data concentrator UNIT

 Ethernet Controller

Serial Port Ethernet 
Port

Hybrid Bus 
Port

Microcontroller

PIC18f86J65



 9/24/10
 

Hardware : PLC Module

Power 
Supply

And 
Powerline

Filter

EVB08
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SOFTWARE
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Software : E-Meter

 Structure

Obj108
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Software : Energy Control

 GUI
 Database

Developing
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