IJSRD - International Journal for Scientific Research & Development| Vol. 6, Issue 01, 2018 | ISSN (online): 2321-0613

Design & Fabrication of Generator Transformer Cooling System

M. Raghunath! M. Basheer? D. Venkatesan® S. Ram Prakash*
LAssistant Professor
1234Department of Mechatronics
1234Bannari Amman Institute of Technology, India

Abstract— In power transformer the probability of fault is
undoubtedly more and hence automatic protection is
absolutely necessary. Power transformers are used in power
station to step-up or step-down voltages according to the
affordable level with enormous power transfer rate. Faults
that probably occur in transformers are open-circuits,
overheating, winding short circuits. Hence it is very
important to check the present temperature condition of
transformer and to provide cooling system into service in
time. At present generator transformers are being monitored
by traditional relay logic system .To make the system
compact we have made an attempt in introducing software
solution with the help of PIC based Protection and cooling
system control design. This system enables us to control and
monitor the cooling system in an efficient manner PIC
Microcontrollers (PIC) are being introduced to overcome the
old system that is computer connectivity, on line edition of
program and it also reduces the trouble shooting time. PIC is
used to control cooling fans (forced air cooling), oil pump
series (forced oil cooling) and to monitor oil flow and oil level
and also to detect the faults. This has made the system to be
very compact and efficient in operation.
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I. INTRODUCTION

Generator Transformer plays a major role in any of the Power
Stations to step-up the generating voltage. The term Power
Transformer is used for capacity more than one MVA. So,
naturally, size and area of Transmission line conductor is
reduced and hence leads to saving of conductor material. By
the by, due to lesser current that is being handled by
Transmission line conductors, I"2R losses will be very
minimum and above all, due to this, voltage regulation will
be better. Because of these advantages, we prefer very high
voltages for Power Transmission. Temperature is one of the
prime factors that affect the efficiency of the transformer. The
faults occur due to increased temperature are
— Reduced transformer life
—  Breakdown of the insulation system
— Heat and power loss

In earlier system designs, the transformer cooling
banks suffered from the problem of redundancy of standby
cooling bank. The lack of operation resulted in
damage/failure of transformer. The monitoring and switching
between different cooling banks of a transformer was
manually done where a person would visit the transformer
site for periodic switching of cooling banks, maintenance and
recording the various necessary parameters. This type of
switching usually lead to human errors and was also time
consuming.
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Fig. 1.1: Existing Cooling System Arrangement

Il. SURVEY TO PRIOR WORK

Bhushan S.Rakhonde [2] (2014) etal developed a cooling
system design using microcontroller in cooling control
system of transformer. In transformer there are many faults
occurring in the system such as, short circuit in winding, less
number of turns, also the problem like short circuit in core.
To overcome these faults within short interval, having better
flexibility and efficiency, so the microcontroller
ATMEGABSL is used. It is used to sense the temperature from
temperature sensor and when temperature goes above set
limit transformer cooler fan will on and motor speed is
depends on temperature.

Sushma Am [8] (2016) et al designed and developed
the Embedded system is for monitoring and controlling
electrical appliance mainly Transformers using PLC.
Distribution transformers of substation are one of the most
important equipment in power system network. Because of,
the large number of transformers and various components
over a wide area in power systems, the data acquisition,
condition monitoring, automatic controlling are the important
issues. This paper presents design and implementation of
automatic control circuits which is used in PLC automation
to monitor as well as diagnose condition of transformers, like
load currents, transformer temperatures, voltages, oil level.
The suggested PLC monitoring system will help to detect the
internal fault also external fault of transformer and also
diagnose these faults with the help of desired range of
parameters which is setting by programmer. The developed
automation system is tested on Transformer on current load
and temperature rise for various load is noted and
Transformer is switched off when its temperature rises above
the given temperature range.

Shreenivas PaiKarna Desai [6] (2017), et al they
have proposed an intelligent cooling system based on
Programmable Logic Controller (PLC) which eradicates the
problem of manual transformer cooling control system by
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automatically switching between the cooling banks. The
cooling system in our paper comprises of three cooling banks,
each having a fan and a pump .At a time, two out of three
cooling banks will be operating. In case of failure of any one
of the operating banks, the third bank will automatically
switch on in place of the faulty bank. Hence, third bank will
continue to operate until faulty bank is repaired .This
switching between cooling banks is PLC controlled and thus
eradicates the errors caused by human intervention. Along
with this, continuous monitoring and data recording is
simultaneously done. PLC logic is used for controlling all the
components which are involved in the protection of
transformer and also using the component only when needed
eradicates the wastage of power and unnecessary operations.

CaijunXu [5] (2016), et al proposed a design for
transformer oil temperature detection and control Based on
single chip and chip design of digital temperature
measurement transformer oil temperature of an intelligent
control system. The system uses a digital temperature sensor
DS18B20 collection transformer oil temperature, improves
the accuracy of the system. The low power consumption,
strong anti-jamming ability of the SCM STC89C51 as the
main controller to achieve control and real-time monitoring
of transformer oil temperature, and input control module is
designed for different transformer oil temperature preset
control during normal operation, improving system usability
and human-computer interaction.

I1l. MACHINE COMPONENTS

The design and fabrication of generator transformation
cooling system (fig3.1) consists of the following components
to full fill the requirements of complete operation of the
machine.

— PIC Micro controller

- LCD
— Relay
— Cooling fan
—  Temperature sensor
-  MOSFET
—  Pump
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Fig. 3.1: Block Diagram of Cooling System

A. Pic Microcontroller

The microcontroller that has been used for this project is from
PIC series. PIC microcontroller is the first RISC based
microcontroller fabricated in CMOS (complementary metal
oxide semiconductor) that uses separate bus for instruction
and data allowing simultaneous access of program and data
memory. The main advantage of CMOS and RISC
combination is low power consumption resulting in a very
small chip size with a small pin count and also it has
immunity to noise than other fabrication techniques.

B. Temperature Sensor

The LM34 series are precision integrated-circuit temperature
sensors, whose output voltage is linearly proportional to the
Fahrenheit temperature. The LM34 has an advantage over
linear temperature sensors calibrated in degrees Kelvin, as the
user is not required to subtract a large constant voltage from
its output to obtain convenient Fahrenheit scaling. The LM34
is rated to operate over a -50° to +300°F temperature range.
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Fig 3.2: Circuit Diagram for the LM34 Temperature Sensor
Functional Module
The output voltage of LM34 is linearly to the
Fahrenheit temperature, it has a Linear +10.0 mV/°F scale
factor which means that you will get n*10.0 mV output
voltage if the environment temperature is n°F.

C. MOSFET

A metal-oxide-semiconductor  field-effect transistor
(MOSFET) is a field-effect transistor (FET with an insulated
gate) where the voltage determines the conductivity of the
device. It is used for switching or amplifying signals. The
ability to change conductivity with the amount of applied
voltage can be used for amplifying or switching electronic
signals. MOSFETSs are now even more common than BJTs
(bipolar junction transistors) in digital and analog circuits.
Since they can be made with either p-type or n-type
semiconductors, complementary pairs of MOS transistors can
be used to make switching circuits with very low power
consumption, in the form of CMOS logic.

IV. WORKING PRINCIPLE

The very first thermocouple is used to sense the temperature.
The thermocouple gives the analog output so there is the
requirement of the analog to digital converter (ADC). The
ADC is connected with thermocouple. The ADC is connected
with the microcontroller to control the digital output signals.
The controller is externally supplied with the +5V power
supply. The microcontroller is than connected with the opto-
coupler circuit for the switching purpose. The LCD display is
connected with the microcontroller to display the measured
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temperature. The LCD screen continuously displays the
temperature of the transformer winding and oil.

The temperature is sensed by the thermocouple is
very accurate measurement. The opto-coupler circuit is
supplied with the normal +240V power supply. The
microcontroller is connected with digital to analog converter
(DAC) to convert the digital output into analog output. The
operational amplifier is used to increase the measured output
voltage because the output voltage of the DAC is too much
low. The Operational Amplifier is connected with the opto-
coupler circuit. The opto-coupler circuit is connected with the
fans. Opto-coupler circuit works as the switching circuit. It
works on the principle that when the output voltage changes
up to certain level it gives the supply voltage as +240V to the
fans and fans are ON in series one by one for certain range.
The LCD screen is also connected to the controller.

The main structure is shown below in fig (6.1).In
this project the temperature level exceeds automatically the
cooling fan turned ON. The MOSFET circuit is used to drive
and control the speed of the pump for cooling. Aluminium
heat sinks are used which is attached to a DC fan. A special
purpose 20w dc pump used in air-conditioning equipment is
used in this cycle. The purpose of this device is to pump the
solution (strong in water / oil) from the absorber to the
generator. This is the only mechanical device being used in
the whole system.

DESIGN AND FABRICATION OF GENERATOR TRANSFORMATION
COOLING SYSTEM
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Fig. 5.1: Cooling System Design

V. CONCLUSION

The goal of this project is to identify the best method to find
a way optimal control mechanism to maintain the proper
temperature in the selected area by increasing and reducing
the cooling controlled by microprocessor and cooling through
the change-speed fan (DC motor) by using the relays. The
benefits of this system over the traditional methods are that it
has fast response, better isolation and accurate detection of
the fault. This system overcomes the other drawbacks in the
existing systems such as maintenance and response time .At
the end of the work, a complete hardware and software were
successfully implemented as prototype.

REFERENCES

[1] Arifianto, Indera, and BambangCahyono. "Power
transformer cooling system optimization." Properties
and Applications of Dielectric Materials, 20009.

(2]

(3]

[4]

(5]

[6]

[7]

(8]

ICPADM 2009. IEEE 9th International Journal on the.
IEEE, 20009.

Bhushan, S. Rakhonde. "NAT, Microcontroller Based
Transformer Cooling Control System." IOSR Journal of
Electrical and Electronics Engineering (2014): 31-36.

LI Chang-Hua, QI Xiang-Dong. Design of Intelligent
Control and Monitoring Systems for Power Transformer
Oil Temperature. Journal of Taiyuan University of
Science & Technology, 2014.

Pai, Shreenivas, et al. "Intelligent PLC based transformer
cooling control system.” Nascent Technologies in
Engineering  International  journal on  Nascent
Technologies in the Engineering Field (ICNTE), 2017.
Satya kumar behera et al. "A Review of Transformer
Protection by Using PLC System. International Journal
of Digital Application & Contemporary research
Website: www.ijdacr.com (Volume 3, Issue 2,
September 2014)

Tostrud, Mark D., Peter G. Stewart, and Ryan C. Ziegler.
"System for monitoring and modeling operation of a
transformer.” U.S. Patent No. 9,419,430. 16 Aug. 2016.
Usha, P., et al. "Monitoring and Controlling of
Distribution Transformer using PLC." International
Journal of Emerging Research in Management
&Technology ISSN: 2278-9359 (Volume-5, Issue-5)
(2016).

Xu, Caijun, et al. "Design of Intelligent Control System
of Transformer Oil Temperature." International Journal
of Advanced Computer Science and Applications 7.2
(2016): 309-313.

All rights reserved by www.ijsrd.com 383



