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ABSTRACT: There are many types of 

illumination equipment in a home or building, 

like incandesce, fluorescent and led lamps. 

There are different ways of controlling their 

status, schedule and pattern.  In past days we 

control the status, scheduled the loads, 

controlling the speeds and pattern of the loads 

instantaneously. i.e., they controlled status or 

scheduled but not both at a time. So using this 

system we controlled the status and schedule  

both at a time. In this system we use ZIGBEE 

module to control via wireless.  

                                    Our design uses a 

ZIGBEE module which sends the control and 

sensing signals between the units, and also 

ZIGBEE has the advantage it can increase the 

number of nodes up to 255 under the MASH 

protocol. This suffices for lighting control in the 

home more over each ZIGBEE sensor node has 

a unique id for transmitting information.    

                                   In this project we control 

the switching of loads in home via wireless 

using ZIGBEE. And also we control the status of 

the loads, control the loads by scheduled using 

RTC. And also we control the patterns of loads 

and we control the speed of the load. While 

controlling the loads we can check the status of  

those loads.  

 

Keywords- ARM, Zigbee, Driver unit, LCD, 

Potential meter. 

I .INTRODUCTION 
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EB Section: 

 

  

                 

 

 

             Fig: II Control Room section. 

II. ARM7 TDMI-S Description: 

 A).Micro Controller (ARM7) FAMILY 

The ARM7 family includes the 

ARM7TDMI, ARM7TDMI-S, ARM720T, and 

ARM7EJ-S processors. The ARM7TDMI core 

is the industry’s most widely used 32-bit 

embedded RISC microprocessor solution. 

Optimized for cost and power-sensitive 

applications, the ARM7TDMI solution provides 

the low power consumption, small size, and high 

performance needed in portable, embedded 

applications. 

The ARM7TDMI-S core is the 

synthesizable version of the ARM7TDMI core, 

available in both VERILOG and VHDL, ready 

for compilation into processes supported by in-

house or commercially available synthesis 

libraries. Optimized for flexibility and featuring 

an identical feature set to the hard macro cell, it 

improves time-to-market by reducing 

development time while allowing for increased 

design flexibility, and enabling >>98% fault 

coverage. The ARM720T hard macro cell 

contains the ARM7TDMI core, 8kb unified 

cache, and a Memory Management Unit (MMU) 

that allows the use of protected execution spaces 

and virtual memory. This macro cell is 

compatible with leading operating systems 

including Windows CE, Linux, palm OS, and 

SYMBIAN OS. 

The ARM7EJ-S processor is a synthesizable 

core that provides all the benefits of the 

ARM7TDMI – low power consumption, small 

size, and the thumb instruction set – while also 

incorporating ARM’s latest DSP extensions and 

Jazelle technology, enabling acceleration of 

java-based applications. Compatible with the 

ARM9™, ARM9E™, and ARM10™ families, 

and Strong-Arm® architecture software written 

for the ARM7TDMI processor is 100% binary-

compatible with other members of the ARM7 

family and forwards-compatible with the 

ARM9, ARM9E, and ARM10 families, as well 

as products in Intel’s Strong ARM and xscale 

architectures. This gives designers a choice of 

software-compatible processors with strong 

price-performance points. Support for the ARM 

architecture today includes: 

• Operating systems such as Windows 

CE, Linux, palm OS and SYMBIAN 

OS.  

• More than 40 real-time operating 

systems, including qnx, wind river’s vx 

works. 

 

B).LPC2148 MICROCONTROLLER 

     LPC2148 Microcontroller Architecture. The 

ARM7TDMI-S is a general purpose 32-bit 

Xbee 

Rx 

Serial 

commu

nication 
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microprocessor, which offers high performance 

and very low power consumption. The ARM 

architecture is based on Reduced Instruction Set 

Computer (RISC) principles, and the instruction 

set and related decode mechanism are much 

simpler than those of micro programmed 

Complex Instruction Set Computers (CISC). 

This simplicity results in a high instruction 

throughput and impressive real-time interrupt 

response from a small and cost-effective 

processor core. 

    Pipeline techniques are employed so that all 

parts of the processing and memory systems can 

operate continuously. Typically, while one 

instruction is being executed, its successor is 

being decoded, and a third instruction is being 

fetched from memory. The ARM7TDMI-S 

processor also employs a unique architectural 

strategy known as Thumb, which makes it 

ideally suited to high-volume applications with 

memory restrictions, or applications where code 

density is an issue. 

The key idea behind Thumb is that of a 

super-reduced instruction set. Essentially, the 

ARM7TDMI-S processor has two instruction 

sets: 

• The standard 32-bit ARM set.  

• A 16-bit Thumb set.  

The Thumb set’s 16-bit instruction length 

allows it to approach twice the density of 

standard ARM code while retaining most of the 

ARM’s performance advantage over a 

traditional 16-bit processor using 16-bit 

registers. This is possible because Thumb code 

operates on the same 32-bit register set as ARM 

code. Thumb code is able to provide up to 65 % 

of the code size of ARM, and 160 % of the 

performance of an equivalent ARM processor 

connected to a 16-bit memory system. 

 
 

 

 

  Fig III:  The ARM7EJ-S processor board 
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 III. TRANSFORMERS 

 

A).POTENTIAL TRANSFORMERS: 

 

        PTs or VTs are the most common devices 

used. These devices are conventional 

transformers with two or three windings (one 

primary with one or two secondary). They have 

an iron core and magnetically couple the 

primary and secondary. The high side winding is 

constructed with more copper turns than the 

secondary (ies), and any voltage impressed on 

the primary winding is reflected on the 

secondary windings in direct proportion to the 

turns ratio or PT ratio. 

Sometimes called as voltage transformers 

- used for line and circuit protections. 

The turns ratio described above is 

backwards: There is a large number of primary 

turns and only few secondary turns so that the 

voltage is stepped down from the high voltage 

used in a power transmission line to a low 

voltage actually being measured. For example, 

13 kV is stepped down to 5 volts which is then 

measured using standard instruments.  

B) CURRENT TRANSFORMER: 

A current transformer (CT) is a type of 

instrument transformer designed to provide a 

current in its secondary winding proportional to 

the alternating current flowing in its primary. 

They are commonly used in metering and 

protective relaying in the electrical power 

industry where they facilitate the safe 

measurement of large currents, often in the 

presence of high voltages. The current 

transformer safely isolates measurement and 

control circuitry from the high voltages typically 

present on the circuit being measured. 

The instrument current transformer (CT) 

steps down the current of a circuit to a lower 

value and is used in the same types of equipment 

as a potential transformer.   This is done by 

constructing the secondary coil consisting of 

many turns of wire, around the primary coil, 

which contains only a few turns of wire. In this 

manner, measurements of high values of current 

can be obtained.  

 

A current transformer should always be 

short-circuited when not connected to an 

external load. Because the magnetic circuit of a 

current transformer is designed for low 

magnetizing current when  under  load,  this 

 large  increase  in  magnetizing  current  will 

 build  up  a  large  flux  in  the magnetic  circuit 

 and  cause  the  transformer  to  act  as  a  step-

up  transformer,  inducing  an excessively high 

voltage in the secondary when under no load. 

 

IV. WIRELESS COMMUNICATION 

Zigbee module: 

 

The XBee/XBee-PRO RF Modules are 

designed to operate within the ZigBee protocol 
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and support the unique needs of low-cost, low-

power wireless sensor networks. The modules 

require minimal power and provide reliable 

delivery of data between remote devices. The 

modules operate within the ISM 2.4 GHz 

frequency band and are compatible with the 

following:  

 

• XBee RS-232 Adapter 

•  XBee RS-232 PH (Power Harvester) 

Adapter   

•  XBee RS-485 Adapter  

•  XBee Analog I/O Adapter  

•  XBee Digital I/O Adapter  

•  XBee Sensor Adapter   

•  XBee USB Adapter  

•  XStick  

•  Connect Port X Gateways  

•  XBee Wall Router.  

 

The XBee/XBee-PRO ZB firmware release 

can be installed on XBee modules. This 

firmware is compatible with the ZigBee 2007 

specification, while the ZNet 2.5 firmware is 

based on Ember's proprietary "designed for 

ZigBee" mesh stack (EmberZNet 2.5). ZB and 

ZNet 2.5 firmware are similar in nature, but not 

over-the-air compatible. Devices running ZNet 

2.5 firmware cannot talk to devices running the 

ZB firmware. 

 

 

 
                     

Fig IV: Zigbee module 

 

V.LCD MODULE(2X 16 CHARACTERS): 

Dot matrix LCD modules is used for display the 

parameters and fault condition.16 characters 2 

lines display is used.  It has controller which 

interface data’s and LCD panel.  Liquid crystal 

displays (LCD’s) have materials, which combine 

the properties of both liquids and crystals. 

Rather than having a melting point, they have a 

temperature range within which the molecules 

are almost as mobile as they would be in a 

liquid, but are grouped together in an ordered 

form similar to a crystal. An LCD consists of 

two glass panels, with the liquid crystal material 

sandwiched in between them. The inner surface 
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of the glass plates are coated with transparent 

electrodes which define the character, symbols 

or patterns to be displayed polymeric layers are 

present in between the electrodes and the liquid 

crystal molecules to maintain a defined 

orientation angle 

One each polarizer’s are pasted outside 

the two glass panels. These polarizer’s would 

rotate the light rays passing through them to a 

definite angle, in a particular direction When the 

LCD is in the off state, light rays are rotated by 

the two  

 

Figure V – LCD  

 The LCD's are lightweight with only a 

few millimeters thickness. since the LCD's 

consume less power, they are compatible with 

low power electronic  circuits, and can be 

powered for long durations .The LCD's don't 

generate light is needed to read the display. By 

using backlighting, reading is possible in the 

dark .The LCD's have long life and a wide 

operating temperature range. 

 

One of the most popular output devices 

for embedded electronics is LCD. The LCD 

interface has become very simple. This is due to 

the availability modules for LCDs. The LCD 

along with necessary controller (LCD 

Controller) and mounting facility is made 

available in the module itself. The LCD 

controller takes care of everything necessary for 

the LCD. We communicate with the LCD 

controller with the help of a command set 

provided by the manufacturer. 
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           Fig VI: Inter facing LCD with Arm 

Processor 
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                 Fig VII: LCD circuit diagram 

 

 This circuit consists of a Microcontroller 

and a LCD. This LCD is operating with an 8-bit 

data bus. So totally 11 data lines are required (8 

Data lines and 3 control lines). The 8 bit data 

lines are connected to the Port1 and the 3 control 

lines to the Port3.5-Port3.7. The EN line is 

called "Enable." This control line indicates to 

the LCD that we are sending it data. To send 

data to the LCD, the EN should be low (0) and 

then set the other two control lines and/or put 

data on the data bus. When the other lines are 

completely ready, bring EN high (1) and wait for 

the minimum amount of time required by the 

LCD datasheet (this varies from LCD to LCD), 

and end by bringing it low (0) again.  

The RS line is the "Register Select" line. 

When RS is low (0), the data is to be treated as a 

command or special instruction (such as clear 

screen, position cursor, etc.). When RS is high 

(1), the data being sent is text data, which should 

be displayed on the screen. For example, to 

display the letter "T" on the screen we would set 

RS high.  

The RW line is the "Read/Write" control 

line. When RW is low (0), the information on 

the data bus is being written to the LCD. When 

RW is high (1), the program is effectively 

querying (or reading) the LCD. Only one 

instruction ("Get LCD status") is a read 

command. All others are written commands so 

RW will almost always be low.  

         VI. Relay circuit 

The coil of a relay passes a relatively 

large current, typically 30mA for a 12V relay, 

but it can be as much as 100mA for relays 

designed to operate from lower voltages. Hence 
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a CB amplifier is used to achieve the current 

rating of the relay. 

Transistors and ICs must be protected 

from the brief high voltage produced when a 

relay coil is switched off. The diagram shows 

how a signal diode (e.g. 1N4148) is connected 

'backwards' across the relay coil to provide this 

protection. Current flowing through a relay coil 

creates a magnetic field which collapses 

suddenly when the current is switched off. The 

sudden collapse of the magnetic field induces a 

brief high voltage across the relay coil which is 

very likely to damage transistors and ICs. The 

protection diode allows the induced voltage to 

drive a brief current through the coil (and diode) 

so the magnetic field dies away quickly rather 

than instantly. This prevents the induced voltage 

becoming high enough to cause damage to 

transistors and ICs.  

 

                Fig VIII: Relay connection diagram 

 

 

OUT PUT SCREEN SHOTS 

 

 

 

VIII.Conclusion 

By using this project Government 

providing the supply according to priority due to 

this the usage of supply will be utilizing on 

priority. According to this project mainly we are 

doing the three concepts 1.Power meter reading 

2.Power Management 3.Power theft. 

          In this paper, we propose an intelligent 

energy management system (iEDM).  The 

concept of dynamic assignment of priorities for 

all the consumer is established in this project. 

Slicing of interrupt timings is also discussed 

which can be used to improve the performance 

.According to the generated power amount, 
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power shut down will be announced and it will 

reach the consumer in the  uniform level based 

on priorities. 
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