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Abstract: The aim of our project is to monitor the Temperature, Voltage and Current in an energy efficient 

switchable transformer. Our project consists of three sections data acquisition unit, data processing unit and 

(Server/Client) node. Data acquisition unit consist of temperature sensor to measure the temperature. The current 

and power are measured from CT and PT nodes. The message is transferred through CAN bus.  CAN is a Message 

based protocol designed specifically for Automotive, later Aerospace, Industrial automation and Medical 

equipment’s. CAN interface module is used to communicate the monitored parameters between the data acquisition 

unit., data processing unit and (Server/Client ) unit. The CAN interface module consists of three components CAN 

Transceiver (MCP 2551), CAN Controller (MCP 2510). CAN protocol having the two nodes (data processing node 

and data acquisition node).during the transmission of data from one node to another node disturbance is occurred to 

avoid the type of disturbance we are using CAN protocol.  Data processing node consist of GLCD for displaying the 

parameters and Cooler fan is used to control the temperature of the transformer. The information from the data 

processing unit is transferred to the (Server/Client) node through UART. The microcontroller in (Server/Client) 

node is connected to Ethernet. Ethernet is used to transfer the information the Local Area Network.  
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1. INTRODUCTION 

REMOTE condition monitoring of transformers has 

already been widely known and implemented with 

various techniques [1]–[4]. The monitoring is mostly 

carried out to reveal significant parameters that reflect 

conditions of transformers, such as voltages, currents, 

and temperatures. Further suggested monitored 

parameters are explained .In addition to applications for 

maintaining healthy operating conditions of 

transformers, condition monitoring might be 

implemented for classroom demonstration and exercises 

such as discussed in. The existence of the Internet 

provides further flexible remote monitoring in many 

areas, including power transformers.  

Thus, many approaches are developed to perform 

remote monitoring throughout the world by using a 

network that is connected to the Internet. In relation to 

this project, remote condition monitoring was applied to 

a three-phase 10-kVA energy-efficient switchable 

distribution transformer. The configurations were made 

by the use of 18 switching devices and controlled by 

three microcontrollers. These microcontrollers were 

chosen in because they have an internal peripheral that 

supports communications through a controller area 

network (CAN) bus. 

2. PROPOSED SYSTEM 

Fig.1 shows the complete structure of the proposed 

system. It mainly consists of following sections and 

features.  

Our proposed system monitors various parameters 

such as rise in temperature, voltage and current. It 

monitors various parameters such as cooler fan to 

reduce transformer temperature .The information is 

transferred to Local Area Network for remote 

monitoring to inform the issue to the concern technical 

person. 

2.1 Data acquisition unit 

Temperature sensor senses the temperature and sends 

that to ADC. ADC converts analog signal into digital 

signal and it sends the signal to serial peripheral 

interface. Both ADC and SPI present in 

microcontroller. CT PT sense the current and voltage 

level then send to the ADC. The three parameters send 

to the can controller and receiver.  

 

2.2 Data processing unit 

Can controller receive the all signal and transfer to the 

data acquisition unit to data processing unit. Can 

transceiver doing the transmission and receiving work. 

the data from the can bus is received via can transverse 
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and analyzed and processed for farther steps such like 

fan cooling and monitoring the value in GLCD and the 

same is sent via UART  

 

2.3 Server/Client node 

ARM core send the signal to UART. URAT connect to 

the another ARM core. That core connects to the 

network section The Ethernet controller converts the 

incoming data to packets and put it into network. The 

data from UART is collected and retransmitted to 

Ethernet through SPI using arm controller 

 

Figure1: Block Diagram 

4. HARDWARE DESIGN  

4.1 Design of microcontroller 

The LPC2148 micro-controllers are based on a 32/16 

bit ARM7TDMI-S CPU core. They have real-time 

emulation and embedded trace support that combines 

the micro-controller with embedded high speed flash 

memory of 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 

(16bit instruction set) 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 systems and point-of-sale systems. It has serial 

communications interfaces ranging from a USB 2.0 Full 

Speed device, multiple UARTS, SPI, SSP to I2Cs. It 

has on-chip SRAM of 8 kB up to 40 kB. This makes 

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, dual 10-bit ADC(s), single 

10-bit DAC, PWM channels and 45 fast GPIO lines 

with up to nine edge or level sensitive external interrupt 

pins make these microcontrollers particularly suitable 

for industrial control and medical systems.  

The ARM is a reduced instruction set computer 

(RISC) instruction set architecture (ISA) developed by 

ARM Holdings. It was known as the Advanced RISC 

Machine, and before that as the Acorn RISC Machine. 

The ARM architecture is the most widely used 32-bit 

ISA in terms of numbers produced. They were 

originally conceived as a processor for desktop personal 

computers by Acorn Computers, a market now 

dominated by the x 86 families used by IBM PC 

compatible and Apple Macintosh computers. The 

relative simplicity of ARM processors made them 

suitable for low power applications. This has made 

them dominant in the mobile and embedded electronics 

market as relatively low cost and small microprocessors 

and microcontrollers. 

 

 

 

 

 

 

 

 

Figure 2: Microcontroller Design 
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4.2 Design of ARM Architecture  

The architecture used in smart phones, personal digital 

assistants and other mobile devices is anything from 

ARMv5 in obsolete/low-end devices to ARM M-series 

in current high-end devices. XScale and ARM926 

processors are ARMv5TE, and are now more numerous 

in high-end devices than the StrongARM, ARM9TDMI 

and ARM7TDMI based ARMv4 processors, but lower-

end devices may use older cores with lower licensing 

costs. ARMv6 processors represented a step up in 

performance from standard ARMv5 cores, and are used 

in some cases, but Cortex processors (ARMv7) now 

provide faster and more power-efficient options than all 

those previous generations. Cortex-A targets 

applications processors, as needed by smartphones that 

previously used ARM9 or ARM11. Cortex-R targets 

real-time applications, and Cortex-M targets 

microcontrollers. 

 

Figure 3: Arm Architecture 

ARM provides a summary of the numerous 

vendors who implement ARM cores in their design.[10] 

KEIL also provides a somewhat newer summary of 

vendors of ARM based processors.[11] ARM further 

provides a chart [12] displaying an overview of the 

ARM processor lineup with performance and 

functionality versus capabilities for the more recent 

ARM7, ARM9, ARM11, Cortex-M, Cortex-R and 

Cortex-A device families.  

Load/store architecture.No support for misaligned 

memory accesses (now supported in ARMv6 cores, 

with some exceptions related to load/store multiple 

word instructions).Uniform 16 × 32-bit register 

file.Fixed instruction width of 32 bits to ease decoding 

and pipelining, at the cost of decreased code density. 

Later, "the Thumb instruction set" increased code 

density.Mostly single-cycle execution.  

 

4.3 CAN Controller (MCP2510) 

Is a high-integrity serial data communications bus for 

real-time control applications Operates at data rates of 

up to 1 Mega bits per second Has excellent error 

detection and confinement capabilities was originally 

developed for use in carsis now being used in many 

other industrial automation and control applications.  

Has an OSI session layer known as Time Triggered 

CAN)  Has a sub-bus known as the Local Interconnect 

Network AN is documented in ISO 11898 (for 

applications up to 1 Mega bits per second) and ISO 

11519 (for applications up to 125 K bits per second) 

 

Figure 4: Can Controller 

When sending a message, the Master node leaves 

enough time for the called node to respond. In the event 

that a remote node doesn‟t respond within the time 

required, the Master reports an error in the current 

message and proceeds with calling other nodes In the 

event that a peripheral CAN node responds at the same 

time as another node, a „collision‟ will occur on the 

CAN micro can bus 

4.4 Temperature Sensor 

The LM35 series are precision integrated-circuit 

temperature sensors, with an output voltage linearly 

proportional to the Centigrade temperature. Thus the 

LM35 has an advantage over linear temperature sensors 

calibrated in Kelvin, as the user is not required to 

subtract a large constant voltage from the output to 

obtain convenient Centigrade scaling. The LM35 does 

not require any external calibration or trimming to 

provide typical accuracies of ±¼°C at room temperature 

and ±¾°C over a full −55°C to +150°C temperature 

range. Low cost is assured by trimming and calibration 

at the wafer level. The low output impedance, linear 
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output, and precise inherent calibration of the LM35 

make interfacing to readout or control circuitry 

especially easy. The device is used with single power 

supplies, or with plus and minus supplies. As the LM35 

draws only 60 μA from the supply, it has very low self-

heating of less than 0.1°C in still air. The LM35 is rated 

to operate over a −55°C to +150°C temperature range, 

while the LM35C is rated for a −40°C to +110°C range 

(−10° with improved accuracy). The LM35 series is 

available packaged in hermetic TO transistor packages, 

while the LM35C, LM35CA, and LM35D are also 

available in the plastic TO-92 transistor package. The 

LM35D is also available in an 8-lead surface-mount 

small outline package and a plastic TO-220 package. 

 

 

Figure5: Temperature sensor 

 

The LM35 is applied easily in the same way as 

other integrated-circuit temperature sensors. Glue or 

cement the device to a surface and the temperature 

should be within about 0.01°C of the surface 

temperature. Insulated and dry, to avoid leakage and 

corrosion. This is especially true if the circuit may 

operate at cold temperatures where condensation can 

occur. Printed-circuit coatings and varnishes such as 

Hum seal and epoxy paints or dips are often used to 

insure that moisture cannot corrode the LM35 or its 

connections. These devices are sometimes soldered to a 

small light-weight heat fin to decrease the thermal time 

constant and speed up the response in slowly-moving 

air. On the other hand, a small thermal mass may be 

added to the sensor, to give the steadiest reading despite 

small deviations in the air temperature. 

 

5. SOFTWARES AND PROGRAMS  

5.1 KEIL C 

Keil software is the leading vendor for 8/16-bit 

development tools (ranked at first position in the 2004 

embedded market study of the embedded system and 

EE times magazine).  

Keil software is represented worldwide in more 

than 40 countries, since the market introduction in 

1988; the keil C51 compiler is the de facto industry 

standard and supports more than 500 current 8051 

device variants. Now, keil software offers development 

tools for ARM.Keil software makes C compilers, macro 

assemblers, real-time kernels, debuggers, simulators, 

integrated environments, and evaluation boards for 

8051, 251, ARM and XC16x/C16x/ST10 

microcontroller families. The Keil C51 C Compiler for 

the 8051 microcontroller is the most popular 8051 C 

compiler in theworld. It provides more features than 

any other 8051 C compiler available today.The C51 

Compiler allows you to write 8051 microcontroller 

applications in C that, once compiled, have the 

efficiency and speed of assembly language. Language 

extensions in the C51 Compiler give you full access to 

all resources of the 8051.  

The C51 Compiler translates C source files into 

relocatable object modules which contain full symbolic 

information for debugging with the μVision Debugger 

or an in-circuit emulator. In addition to the object file, 

the compiler generates a listing file which may 

optionally include symbol table and cross reference  

 Nine basic data types, including 32-bit IEEE 

floating-point, 

 Flexible variable allocation with bit, data, b data, I 

data, x data, and p data memory types, 

 Interrupt functions may be written in C,  

 Full use of the 8051 register banks,  

 Complete symbol and type information for source-

level debugging,  

 Use of AJMP and ACALL instructions,  

 Bit-addressable data objects,  

 Built-in interface for the RTX51 real time kernels,  

 Support for the Philips 8xC750, 8xC751, and 

8xC752 limited instruction sets,  

 Support for the Infineon 80C517 arithmetic unit.  
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5.2 Flash Magic 

Flash magic can control the entry into ISP mode of 

some microcontroller devices by using the COM port 

handshaking signals to control the device. Typically the 

handshaking signals are used to control such pins as 

Reset, PSEN and VCC. The exact pins used depend on 

the specific device. When this feature is supported, 

Flash Magic will automatically place the device into 

ISP mode at the beginning of an ISP operation. Flash 

Magic will then automatically cause the device to 

execute code at the end of the ISP operation.  

 

5.3 ORCAD 

ORCAD really consists of tools. Capture is used for 

design entry in schematic form. You will probably be 

already familiar with looking at circuits in this form 

from working with other tools in your university 

courses. Layout is a tool for designing the physical 

layout of components and circuits on a PCB. During the 

design process, you will move back and forth between 

these two tools. The design flow diagram is given 

below: 

 

Figure6: Design window of ORCAD 

6. RESULT 

All the part of communication algorithm is successfully 

verified by the simulation. Designed the hardware and 

verify the same successfully. Potential, Temperature, 

Current variations are checked monitored successfully. 
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