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Abstract—   Very often in an industrial scenario there is a need to monitor the power consumption patterns of individual units or machines. 
Some rather minor factors can cause huge amounts of unnecessary power consumption, which often go unnoticed and incur huge expenses for 
industries. This project aims at providing a system with which the power consumption and energy consumption of individual machines can be 
monitored and recorded, from a central location. In this project an embedded power monitoring device is attached with the machine where the 
power consumption is to be recorded. The embedded power monitoring device records the power consumption in the unit and periodically 
transmits the readings using a Zigbee transmitter.  The readings from all the monitoring devices can be received with a single receiver and the 
readings are then transferred to a microcontroller which again displays the information on a computer. Hence the power consumption from all 
the units can be monitored on a single terminal. The readings can also be displayed on a portable display like a LCD.  Apart from the primary 
purpose of power monitoring this project has extended capability in terms of upper threshold for power consumption. With this feature when a 
particular unit is consuming very high power or is showing abnormal power consumption, the microcontroller unit automatically disconnects the 
device, and gives an indication on the computer screen for the users. And it also send a message to the user about the status of the machine by 
using GSM Module. And for the development of these project we are using an ARM7 Based LPC2148 microcontroller and a keil micro vision 4 
for the simulation of the results. 

Index Terms— LPC2148, ARM 7 processor, KEIL IDE, IEEE 802.15.4 Transceiver,  ADE7751 Chip, Current sensor, GSM Cellular 
Modem 

I.  INTRODUCTION 

 
      Unnecessary power consumption due to defect in the machine cannot be monitored accurately, which results in wastage of 

power. And if the problem is not rectified immediately it may even damage the machine. A person should always be in presence 
to monitor the working of a machine which results in the loss of human power. Therefore there is a need to develop a system for 
real time analysis of data and transmits them to a central location from where they can be monitored. 

  
      The power consumption of individual machines can be monitored and recorded, from a central location. Here an embedded 

power monitoring device is attached with the machine to record the power consumption in the unit and periodically transmits the 
readings using a Zigbee transmitter. The power consumption from all the units can be monitored on a single terminal and can be 
displayed. Whenever an individual unit or a machine consumes abnormal power automatically the power will be disconnected to 
the device. And also an alarm message is sent to the end user by a message using the GSM technique. This System is developed 
by using an ARM LPC2148 microcontroller and a keil-micro vision 4 for the simulation of the results. 
 
    The advantages of these system are: 
 
 1. It can monitor the power consumption of individual Machines as well as the whole industry 
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   2. It can automatically isolate machines taking too much power 
 3. Since it is wireless it is a simple system to implement 
 4. Since it uses zigbee the communication is reliable and at  the same time low cost too. 
.  

II.  MODULES  AND DESCRIPTION 

 
TRANSMITTER SECTION :  
 
             The CT/PT and the ADE7751 chip which is attached to the particular machine unit measure the power and energy 
consumption of   that individual unit and transfer it to the microcontroller. These microcontrollers process the readings and 
periodically transmit them to a zigbee transceiver for further transmission. Here a relay is used with the microcontroller which 
helps to disconnect the device on abnormal power consumption. And the LCD is used to display the readings from the controller 
unit. And here GSM MODULE which is equipped with the transmitter section will helps to send an alert message to the controller 
of the machine whenever the machine is switched off due to abnormal power dissipation. 
 
 HARDWARE COMPONENTS: 
 
 1. LPC2148 MICROCONTROLLER 
 2. ADE7751 Chip 
 3. CURRENT SENSOR 
 4. GSM MODULE 
 5 .LCD DISPLAY 
 6. RELAY 
 
 
  BLOCK DIAGRAM: 
 

 
 
RECEIVER SECTION: 
 
            In the receiver section we use another zigbee module to receive all the readings from the transmitter and transferred to PC 
through a PC interfacing terminal where the results are displayed on a screen. Here on the PC we can set up an upper threshold for 
power consumption. With this feature when a particular unit is consuming very high power or is showing abnormal power 
consumption, the microcontroller unit automatically disconnects the device, and gives an indication on the computer screen for the 
users. 
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III.  SYSTEM ARCHITECTURE 

 
ARM7 Processor: 

 
   The ARM7TDMI-S is a general purpose 32-bit 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.  The particular flash implementation in the LPC2148 allows for full speed 
execution also in ARM mode. It is recommended to program performance critical and short code sections in ARM mode. The 
impact on the overall code size will be minimal but the speed can be increased by 30% over Thumb mode. 
 
LPC2148: 
 

The LPC2148 microcontrollers are based on a 16-bit/32-bit  ARM7TDMI-S CPU with real-time emulation and embedded trace 
support, that combine microcontroller with embedded high speed flash memory ranging from 32 KB to 512 KB. A 128-bit wide 
memory interface and unique accelerator architecture enable 32-bit code execution at the maximum clock rate. For critical code 
size applications, the alternative 16-bit Thumb mode reduces code by more than 30 % with minimal performance penalty. 

 
Due to their tiny size and low power consumption, LPC2148 are ideal for applications where miniaturization is a key 

requirement, such as access control and point-of-sale. Serial communications interfaces ranging from a USB 2.0 Full-speed device, 
multiple UARTs, SPI, SSP to I2C-bus and on-chip SRAM of 8 KB up to 40 KB, make these devices very well suited for 
communication gateways and protocol converters, soft modems, voice recognition and low end imaging, providing both large 
buffer size and high processing power.  Various 32-bit timers, single or dual 10-bit ADC(s), 10-bit DAC, PWM channels and 45 
fast GPIO lines with up to nine edge or level sensitive external interrupt pins make the microcontrollers suitable for industrial 
control and medical systems. 
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IV.  HARDWARE  DESIGN 

 
Transmitter Unit: 

 
 

Figure 3: Transmitter Unit 
 
 

Figure 3 shows the hardware implementation of the power consumption unit implemented using LPC2148 on a ARM7 
microprocessor. This unit is used to measure the energy and power consumed by the particular unit. The energy consumption can 
be measured by using ADE7751 chip which generates interrupts based on the energy consumption of the particular unit. The 
current consumption can be measured by using a current sensor and the output from these is given to one of the ADC input pin of 
the microcontroller and collected the value in ADC data register and can be further processed. The collected values can be made to 
display on the LCD and can  transmit in parallel through ZIGBEE. And if in case if the power consumption of the unit exceeds a 
given threshold energy then MCU automatically switch off the load by using the Relay switch and also alerts the user by sending a 
message through GSM Module.  
 

Receiver Unit: 

Figure 4 shows the hardware implementation of the Receiver unit. This unit has a zigbee unit which receives the values from 
the transmitter section. And these values are displayed on the screen in the control room. For displaying the values on the screen 
we can prefer a LABVIEW technique or by using a dot-net programming.  
 

 
 

Figure 4  : Receiver Unit 
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V. CONCLUSION   

 
The proposed system describes a process of measuring the power consumption and energy consumption of any particular 

machine unit. And also describes the process of how to display the values on the screen in control room. In this we have set a upper 
threshold level for energy and power consumption and if the machine exceeds above this level then the Microcontroller unit 
automatically switch off the Machine by switching on the Relay circuit and also send a message to the controller of the machine by 
using a GSM unit. 

 
 The Future development of the project can be done by measuring the Voltage consumption of the unit by using Voltage sensor. 

And can also send these acquired data to some other Remote places by using GPS technology. 
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