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INTRODUCTION




Home Automation System

€a/6/v¢é

PowPe?"ﬁr';é' 'R& 690269) IY%'(S ﬁPzHZ

Data

Concentrator ) |
TCP/ 1 Unit | E-Meter N EiMeter
IP (DCU)

NN 1,8 NDO
NN : NN NDO
:D : cD a»]
? &l << <
LOAD D 41 LOAD ﬂ LOAD J#
) Data Bus
O Problems |
* Complex wire
* Hard access w‘"‘““‘““

L. IR
° Need energy monitoring pyme Votion
and COIltI’OHlIlg Controller Unit Control




Introduction: Powerline Communication

PLC : Power Line Communication
Power line as Physical media for communications |

€ AMR (Automatic Meter Reading)

Power Line
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Introduction

0 Residential Demand Control (RDC)

b




Introduction
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* 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




Objectives
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O Hardware

* PLC E-Meter

* Data Concentrator

O Software
* Energy Control; GUI Programming
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HARDWARE
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System Implementation

Power Line AC 220 Volt 50 Hz
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Hardware : E-Meter

O Diagram

Power Line AC 220 Volt 50 Hz
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Hardware : E-Meter
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Hardware : Data Concentrator Unit

O Diagram

Power Line AC 220 Volt 50 Hz
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Hardware : Data Concentrator Unit
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TESTING




Testing : PLC Module
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O Conditional

* No Load

°* Load Line

O WWES R L
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Testing : K-Meter
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O Power Meter Testing




Testing : E-Meter

O Power Test Result

error -

‘ Current(A) ‘
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Vl/ref

W;ef
x 100%

Wref ‘W E-Meter ‘Error(%)

32.9
54.94
109.9

164.97
219.98
329.35
659.51
1099.5
2199.5

32.95026
54.91773
109.8355
164.7541
219.6719
329.5092
659.0184
1098.715
2200.389

-0.15277
0.040535
0.058726
0.130851
0.140074

-0.04834
0.074536
0.071428

-0.04042
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Testing : E-Meter
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O Power Test Result

12

10

3

Err
or(;
%)

4

2

0

I I I I I I I I I I I I I I I I I I I 1
0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10

Current(A)




Testing : On-Off Load
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Energy Control

| RDC Table | Live | History | Configuratior
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Testing : Energy Monitoring

O System setup
°* Alampl 10W is installed with E-Meter#1

* Alamp2 20W is installed with E-Meter#2




Testing : Energy Monitoring
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O Lamb1 1s turned off.

O Lamb2 1s turned on.

Energy Control E]E]
RDC Table | Live HIStUW| Corfiguration |

Minute Dav Mount Year Electricities Used - 3 July 2010

Fower (] Ebdeter
#1

5] #2

50

40

30

20

0 Al

17.00.00 12.00.00 19.00.00 20.00.00 21.00.00

Feal-Time Minute

Connected




Testing : Energy Monitoring
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O LLamb1 1s turned on.

O Lamb2 1s turned on.

Energy Control |Z| |§| g|

RDC Table || Live HlSt'I'T.'-J| Configuration

LAV [ MGV Electricities Used 1 3July 2010

Fawwer [wf] Eketer
#1
El #2
L31]
a0

30

SO S
10

0 W Al ———

17.00.00 18.00.00 15.00.00 20.00.00 21.00.00

Real-Time Minute

Connected
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Testing : Energy Monitoring

O LLamb1 1s turned on.

O Lamb2 1s turned offt.

Energy Control [D@
RDC Table | Live HISt'Z'L'-J| Canfiguration

Minuste  Daw  Mourt  Year Electricities Lsed © 3 July 2010

Pawwer ] Eketer
#1

50

40

30

20

0 Al

17.00.00 18.00.00 19.00.00 20.00.00 21.00.00

Real-Time Minute

Cornected [WANN |
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CONCLUSION




Conclusion

O E-Meter
* Monitor energy and send data over Powerline.
* On-off load

O Data Concentrator
O Energy Control GUI

* Turn on-off loads which are installed in PL.C
network.

°* Monitor energy and show

O Future work
* Implement RDC.
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Q&A ...
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THANK YOU
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Testing : DCU

O Data Concentrator Unit




Testing : DCU

O Ping Testing

e CAWINDOWS\system32\emd. exe

Microzoft Windows HP [Version 5.1.268081
C(C» Copyright 1785-2801 Microsoft Corp.

C:xDocuments and SettingssPrachavon’ping 172.168.1.241

Pinging 192.168.1.241 with 32 hytesz of data:

Reply from 192.168.1.241: hytes=32 time<{imz TTL=188
192 . 168.1.241: bytes=32 time<ims TTL=1688

192.168.1.241: bhytes=32 timedims TTL=1H8
192.168.1.241: bhytes=32 time{imsz TTL=168

Ping statistics for 192.168.1_.241:

Packets: Sent = 4. Received = 4, Lost = 8 (Bx loss>.
Approximate round trip times in milli-—seconds:

Minimum = Bmz,. Maximoum = Bmz,. Average = Bms

C:xDocuments and SettingssPrachavoni_
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Testing : DCU
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O Ethernet Program

Internet Time Table Switch Manager |Z||:.E|

Schedule |} Hemate Contiol'| Corfig | Report|

SUNORY, O0.c1

iTTS's Address | H Dizconnect ]

Connected [ ----- ]




Introduction: PLC micro-controller,
M16C/6S

0 PLC micro-controller, M16C/6S

* 1 chip combining MCU, communication IP, and
analog front end
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Hardware : E-Meter
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O Energy Meter Board

Power Supply
Unit

|

Relay Circuit

MCP3906

Current Transformer

and Voltage




Hardware : E-Meter

O Main Board

PIC18F45J10,

LCD and

Interface
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Hardware : Data concentrator UNIT

O Ethernet Controller

Serial Port

Microcontroller

PIC18f86J65 " m XTI
@) .a > w¢14«t
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Ethernet
Port

Hybrid Bus
Port




Hardware : PLC Module
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SOFTWARE




Software : E-Meter
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O Structure
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Software : Energy Control

o GUI

O Database

Developing
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