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Executive Summary

We got an opportunity to complete our internship in Ashuganj Power Station which is the second
largest power station in Bangladesh at present. Internship was necessary for us to fulfill the
requirements for the degree of Bachelor of Science in Electrical and Electronic Engineering. Our
internship started on 26 December, 2011 and ended on 11 January, 2012. Our total working
hours were 105 hours. Our internship at Ashuganj Power Station Company Limited (APSCL)
was on the generation and distribution of the practical field of power sector. During this
internship we got the opportunity to work as a member of a team which was involved in
generator section, combined cycle power plant, thermal or steam power plant, sub-station
section, operation section, instrumentation and control section. After completion of a complex
procedure power is generated supplied to the grid.

We gathered practical experiences about generator, generator cooling system, turbines and
generator protection system in the generator section of APSCL. We gathered practical
experiences about steam generating equipments like boilers, condenser, water treatment plant,
feed water tank, gas treatment plant and steam auxiliaries equipments from thermal power plant.
We also gathered practical experiences about combined cycle power plant which consists of two
plants like gas turbine power plants and steam turbine power plants. We gathered practical
experiences about the components of combined cycle power plant are diesel engine, compressor,
combustion chamber, diffuser and gas turbine. We gathered practical knowledge about
instrumentation and control system like selection of instrumentation and how to control different
type of valve, pump, pressure gauge, flame detector and protection system using directly
operating system or digital control system. The substation of APSCL is outdoor type, step up,
double bus bar type substation .We gathered practical experiences about different types of
equipments in the substation of the APSCL i.e. power transformers, instrument transformers,
SF6 circuit breaker, oil circuit breaker, air blast circuit breaker, relay, lightning arrester, bus-bar,
transmission line. During our internship period we also learn about the bushing connection of
power transformer and megger test of circuit breaker in the substation of APSCL. We observed
that the electric power is first produced at power station and then delivered to the consumers
through a large network of transmission and distribution system. We also visited the control

room of APSCL where engineers and technicians control and monitor the electricity flowing in

Department of Electrical And Electronic Engineering, East West University 5



Undergraduate Internship Report

and out of the substation and the functioning of all the electric equipments, through several

panels in the control room.
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Training Schedule

The following table contains our training schedule in Ashuganj Power Station Company Limited
(APSCL). Our internship started on 26 December, 2011 and ended on 11 January, 2012. Our total
working hours was 105 hours. We visited combined cycle power plant (CCPP), substation,
generating section, operating section, instrumentation and control section (I & C). During internship

we gathered the practical knowledge about the design, generation and distribution of the power

station.
Day Start/End Break Mentor Location Total
Time Time Hours
Monday 8am-4pm 1pm-2pm Achinta Kumer APSCL 7 hours
26/12/11 (Dy. General Manager)
Tuesday 8am-4pm 1pm-2pm | Md. Fazle Hasan Siddiqui CCPP 7 hours
27/12/11 Assistant Engineer(CCPP)
Wednesday | 8am-4pm 1pm-2pm | Khandaker Nazmul Amin CCPP 7 hours
28/12/11 Assistant Engineer(CCPP)
Thursday 8am-4pm 1pm-2pm Noor Mohammad Sub-station 7 hours
20/12/11 Manager(Substation)
Saturday 8am-4pm 1pm-2pm Noor Mohammad Sub-station 7 hours
31/12/11 Manager(Sub-station)
Sunday 8am-4pm 1pm-2pm Noor Mohammad Sub-station 7 hours
01/01/12 Manager(Sub-station)
Monday 8am-4pm 1pm-2pm | Mohammad Kamruzzaman | Generating 7 hours
02/01/12 Senior Engineer Section
(Generator & Switchgear
protection)
Tuesday 8am-4pm 1pm-2pm | Mohammad Kamruzzaman | Generating 7 hours
03/01/12 Senior Engineer Section
(Generator & Switchgear
protection)
Wednesday | 8am-4pm 1pm-2pm | Mohammad Kamruzzaman | Generating 7 hours
Senior Engineer Section
04/0112 (Generator & Switchgear
protection)
Thursday 8am-4pm 1pm-2pm Md. Anwar Hossain Operating 7 hours
05/01/12 Manager(Operation) Section
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Day Start/End Break Mentor Location Total
Time Time Hours
Saturday 8am-4pm 1pm-2pm Md. Anwar Hossain Operating 7 hours
07/01/12 Manager(Operation) Section
Sunday 8am-4pm 1pm-2pm Md. Anwar Hossain Operating 7 hours
08/01/12 Manager(Operation) Section
Monday 8am-4pm 1pm-2pm Bikash Ranjan Roy 1&C 7 hours
09/01/12 Manager(Instrumentation
& Control)

Tuesday 8am-4pm 1pm-2pm Bikash Ranjan Roy & C 7 hours
10/01/12 Manager(l & C)

Wednesday | 8am-4pm 1pm-2pm Bikash Ranjan Roy 1&C 7 hours
11/01/12 Manager(l & C)
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Chapter 1

1. Introduction

APSCL was established in 1966. APSCL is the second largest power station in Bangladesh at
present. Now there are total 9 units at APSCL. The installed capacity and present (de-rated)
generation capacity of APSCL are 777MW and 686MW. APSCL fulfills about 15% loads of our

country.
1.1 Background of Ashuganj Power Station

In 1966 the then government decided to setup a power station in Ashuganj. Ashuganj is situated
near Titas Gas Field and at the bank of the river Meghna. So it was the most favorable place for
power station because of availability of natural resources for power generation. For this purpose
about 311 acre lands at the 1 kilometer north-east away from the Meghna Railway Bridge was
acquired. APSCL played an important role in generation of power from 1970. The company is

taken many development programs to increase our power generation.

1.2 Company Profile

Name of the Company: Ashuganj Power Station Company Limited (APSCL)
Date of Incorporation: 28 June 2000

Registration No: C-40630 (2328)/2000 date: 28.06.2000.

Location: 90 km North-East of Dhaka on the left bank of the river Meghna.
Land: 311.22 Acres

Installed Capacity: 777 MW

Total number of plants: 4

Total Number of Units: 9

Plant 1: Thermal Power Plant (TPP)

Two Steam Units of 64MW- Unit # 1 & 2 each-commissioned in 1970.
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Plant 2: Combined Cycle Power Plant (CCPP)

Gas Turbine Units-GT1 and GT2 of capacity 56MW each commissioned in 1982 and 1986
respectively. One Steam Turbine (ST) of capacity 34MW with waste heat recovery Boiler
commissioned in 1984,

Plant 3: Thermal Power Plant (TPP)

Unit # 3 of 150MW capacity was commissioned in 1986.

Unit # 4 of 150MW capacity was commissioned in 1987.

Unit # 5 of 150MW capacity was commissioned in 1988.

Plant 4: Gas Engine Power Plant (GEPP)

Gas Engine Power Plant commissioned in 2011. According to APSCL, there are 16 generating
units in the newly establish Gas Engine Power Plant. Each unit generates 3.332MW of electricity
so that all units will generate 53.312 MW. Of them, 50 MW will regularly be supplied to the
national grid while 3.312 MW will remain surplus, which will be used for internal purpose of the

plant.

1.3 Objective of the Internship

The main goal of this internship is to gather practical knowledge and experience about power
station. In this internship report, we focused on generation process, protection strategy and
maintenance of individual section and control unit of Ashuganj Power Station Company Ltd. We

tried to give a complete overview of Ashuganj Power Station Company Limited in this report.

1.4 Scope and Methodology
In this report mainly primary information is used. However, secondary sources are also used in

some case where it is necessary.

e Primary Information: The primary source of information is hand on experience that we
achieved in APSCL. Notes, lectures, sketches, diagrams, templates, photo are the primary
source of information that we collected from APSCL.

e Secondary Information: The secondary source of information is based on Internet

Searching, Reference Books etc.

Department of Electrical And Electronic Engineering, East West University 15



Undergraduate Internship Report

Chapter 2

2. Generator and Generator Protection of APSCL

2.1 Generator
Mentor: Mohammad Kamruzzaman, Senior Engineer (Generator & Switchgear protection).

Figure 2.1: Generator of APSCL

In the Ashuganj Power Station Company Limited (APSCL), generator section is the most
important parts for generating electric energy from other forms of energy. During our internship
we worked at APSCL generator section from 2™ January, 2012 to 4™ January, 2012.In the
generator section our mentor was Engr. Mohammad Kamruzzaman (Generator & Switchgear
protection). He tried to give us practical knowledge about the about generator and Switchgear

protection.

There are five units and five generators in the generating power plant in APSCL. The

Characteristics of generators in whole APSCL are given below:
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Table 2.1: Generator Characteristics

Characteristics Steam power plant CCPP
Unit GT-1 GT-2 Steam
1.2 345 turbine
Manufacturer | BEBC.GEEMANY | ABEB, GERMANY GEC, UK GEC,UK GEC. UK
Tvpe WT 572h, Self WX211L-1001LL, Fevolving Fevolving Bevolving
excited Self Externally Field, Feld, Field,
excited Cwyhndneal Cwyhndneal Cwyhndneal
Eotor, Bruzh Eotor, Bruzh Eotor, Bruzh
less less less
Output GANW 150MW 33 67TMW 35 6TMW 34ANW
Voltage 11KV 55 75KV 13 8KV 13 8KV 13.8EV
Excitation 249/267V 323V
voltage
Current 4690A GO63A 2011A 2011A 17004
Excitation 1238A/1327A 1500A - - -
current
Frequency 50H=z 50H=z 50H=z 50H=z 50H=z
Poles 2 2 2 2 2
cOs ¢ 0.2 0.8 0.2 0.2 0.2
Cooling svstem H, cooled Air cooled Air cooled Air cooled Air cooled
2.2 Working Principle of Generator
Mechanical Electrical
Energy Energy

Turbine

Generator

Figure: 2.2 Producing electricity by using generator

In the APSCL, turbine is coupled to the generator (figure 2.2). The generator converts

mechanical energy of the turbine into electrical energy. The output from the generator is given to

the bus-bars through transformer, circuit breakers and isolators.
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2.3 Cooling System of Generator
In the APSCL, generator cooling system is an important part of thermal power units, which are

given below:

2.3.1 Hydrogen Cooling System

In the APSCL, we saw the hydrogen cooling system as generator cooling system. Our mentor
gives us theoretical knowledge about hydrogen cooling system. He says that when current flows
in a conductor, heat is generated. A generator has a lot of conductors and a lot of current flowing
through the conductors, generating a lot of heat. So, if we don’t remove the heat the generator

windings will be damaged.

To solve this problem, the hydrogen is circulated by fans on the ends of the generator rotor, and
as it's circulated around the generator it passes over coolers which have water circulating through
them. The heat which is absorbed by the hydrogen gas as it passes through the generator and
around the rotor is transferred to the water in the cooler. As the hydrogen exits the coolers, it's

recirculates back to the generator and rotor, in a continuous cycle.

2.3.2 Air Cooling System

In the APSCL, air cooling system is used to cool a generator. In this case, when the generator is
operating and producing electricity, it produces heat. As the heat increases, generator efficiencies
decrease. To solve this problem, air is circulated through the generator to absorb heat and then
exhausting the air to another area outside the generator. A continuous flow of air from outside
the generator, through the generator, to another area outside the generator will cool the generator

and rotor.

2.4 Turbines

In the APSCL, there are five units and five turbines. A turbine is defined as a device which
draws energy from a fluid moving at a high speed and converts that energy into work. The
purpose of turbines is basically to produce electricity and to propel various machinery and

objects via the mechanical energy produced.

Every turbine has a one basic principle that is: a moving fluid which can be water, steam, wind

or gas is made to run over blades at a high speed, the blades induced by the moving fluid start
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rotating and as a result they start the rotor engine attached to the device which is responsible for

converting the energy into work.

2.4.1 Working Principle of Turbine

Boiler

Turbine section

Figure 2.3: Arrangement of turbine section

In the APSCL generator section we saw that after finishing the task of boiler section we get heat
energy. The heat energy is used to run the high pressure turbine (HPT). HPT is coupling to the
intermediate pressure turbine (IPT) and low pressure turbine (LPT). Finally, LPT & IPT are run
by the help of HPT. Now, generator rotor is run by the help of the turbines section. At the end of
this stage mechanical energy is produced. This energy is used to run the generator and the output

of the generator gives us electrical energy.

2.4.2 Uses of Steam Turbine in APSCL

Figure 2.4: High pressure steam turbine
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In the Ashuganj Power Station Company Limited, reaction turbine is used as a low pressure
turbine and impulse turbine is used as a high pressure turbine. Most types of turbine exploit the

principles of both impulse turbines and reaction turbines.

2.5 Generator Protection

Introduction

The generating units are a large unit in APSCL power station. It is desirable and necessary to
protect each element from a variety of fault conditions which may occur in power station sooner
or later. In the APSCL we visited the steam turbine generator section. There are different types
of generator protections. If there is any abnormal condition then the generator will be
disconnected from the grid. There are more than 15 protections in the generator of the steam

power plant which are used at APSCL. These protections are given below:

[1 Generator Differential Protection

Consequences:

» Tripping of breaker

» Tripping of Field breaker

» Stop command to Turbine
Status:

> Unit is at shut down.
[1 Loss of Field Or Excitation Protection

Consequences:

> Tripping of breaker

» Tripping of Field breaker

» Stop command to Turbine
Status:

» Unit is at shut down.

[J Negative Sequence Or Current Unbalance Protection

Department of Electrical And Electronic Engineering, East West University 20



Undergraduate Internship Report

Consequences:

» Tripping of breaker
» Tripping of Field breaker

Status:

» Unit is at shut down.
1 Over Frequency Protection
Consequences:

» Tripping of breaker

» Tripping of Field breaker

» Stop command to Turbine
Status:

» Unit is at shut down.

» Under Frequency Protection
Status:

» Unit is at lower speed with potential.
(] Stator Earth Fault Protection
Consequences:

» Tripping of breaker

» Tripping of Field breaker

» Stop command to Turbine
Status:

» Unit is at shut down.
[1 Rotor Earth Fault Protection

Consequences:

» Tripping of breaker
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» Tripping of Field breaker
» Stop command to Turbine
Status:

» Unit is at shut down.

[1 Reverse Power Protection
Consequences:

» Tripping of 220KV breaker
» Tripping of Field breaker
Status:

» Unit is at coasting down.
71 Pole Slipping Protection in Generator

Consequences:

» Tripping of 220KV breaker
» Tripping of Field breaker
Status:

> Unit is at coasting down.
The unit trips on the Pole slip protection, Re-synchronous the machine after stabilization of the
grid parameters.
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Chapter 3

3. Steam Power Plant

3.1 Introduction

A generating plant which converts heat energy of natural gas combustion into electrical energy is

known as steam power plant.

In the Ashuganj Power Station Company Limited, steam power plant is the most vital parts for

operating section. In internship period we stay this plant, 4™ January, 2012 to 8" January, 2012.
Mentor: Engr. Md. Anwar Hossain Manager (Operation), Jr. Engr. Md. Julhash Uddin.
Steam Power Plant of APSCL

APSCL has nine (9) units among them there are five (5) steam turbine generator units. Which are

given below:
Table 3.1: Units characteristics of APSCL
Units Installed Capacity Total units Capacity Generating Voltage
(Each Units)
1-2 64MW 128MW 11KV
3-4-5 150MW 450MW 55.75KV
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3.2 Main Parts and Working Principle of Steam Power Plant

asst/h S522CEL
31.7BAR

FLUE 131 BAR 2960rpm
G AS S522CEL

e 521
CEL
HP P <

34.ZBAR

BOILER —

154 1MW

_ 3

COMDEMSER

RIYER

242CEL 23 IBAR )

HOTWELL

—
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FEED WATER
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Figure 3.1: Schematic arrangement of water and steam supply in APSCL (Unit-5)

In this above figure shows the condenser water are coming from river (Meghna) for the purpose
of condensate the water. This water passes through the LP Heater-1 & LP Heater-2 by using the
condensate pump. After that water are coming from the deaerator to feed water tank when the
water temperature is127°C. Now the feed water pump is used for the purpose of water passes
through the HP Heater-1 & HP Heater-2. Next, 242°C temperature and 32.2 bar pressure water

passes through the boiler.

Now, the main parts of a steam station are the boiler or steam generator, the steam turbine and
the electric generator which is coupled to it. The fuel is burned and the heat in the fuel is used in
the boiler to convert water into steam at the required pressure 131 bars and temperature 521°C.
The steam is supplied to the turbine, where its expansion produces mechanical power at the

turbine shaft. This power is used to drive the generator, which in turn produces electric power.

The steam generation plant consists of a boiler for the production of steam and other auxiliary

equipment for the utilization of the flue gases.
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3.3 Boiler

Figure 3.2: Boiler in APSCL

There are five boilers in the APSCL of generating power plant. Here in the boiler section we

produce the steam and it is used to run the turbine. The flue gases from the boiler make their

journey through super heater, economizer, and air pre-heater and are finally exhausted to

atmosphere through the chimney.

Table 3.2: Boiler characteristics of units in APSCL

Characteristics Units 1-2 Units 3-4-5
Manufacturers Babcock, Germany IHI, Japan
Efficiency 90% 86.8%

Department of Electrical And Electronic Engineering, East West University

25



Undergraduate Internship Report

3.3.1 Air Preheater

Figure 3.3: Inside view of air pre-heater in APSCL.

In APSCL, we saw the inside view of air preheater. Our mentor says that the function of an air
pre heater is to extract heat from the flue gases and give it to the air being supplied to the furnace

for natural gas combustion.

Super heater and economizer generally cannot fully extract the heat from flue gases. Therefore,
pre-heaters are employed which recover some of the heat in the escaping gases. Because of this

technique the furnace temperature increases which increases the efficiency of the plant.

3.3.2 Economizers

In the APSCL, when we visit thermal power plant our mentor gives us theoretical knowledge
about economizers. He says, the economizer is a device which serves to recover some of the heat
being carrying by exhaust flue gases. The heat thus recovered is utilized in raising the
temperature of feed water being supplied to the boiler. If the feed water at raised temperature is
supplied to the boiler, it needs less heat for its conversion into steam and thus there is saving in
the consumption of fuel. This is done by hot flue gases exciting the last super-heater of re-heater

at a temperature varying from 242°C to 522°C.
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3.3.3 Super-heater

Figure 3.4: Super heater (Unit-5)

In the APSCL when we visit the control room of unit-5 we saw the super heater section. Our
mentor says that the super-heater is the last stage of heat exchanger in which heat is transferred
to the saturated steam to increase its temperature (523°C). It raises the overall cycle efficiency.
In addition, it reduces the moisture content in the last stages of the turbine and thus increases the

turbine internal efficiency.

There are three super heaters inside the boiler section of every steam power plant of APSCL.
SH3 produces the highest heat. There are bundle of tubes inside the super heater which carries
the saturated steam and the flue gas passes through these tubes. While passing the tubes the flue

gas releases heat and the saturated steam receives the heat and becomes dry and super-heated.

In each steam power plant of Ashuganj Power Station Company Ltd (APSCL), the temperature
of the super-heated steam inside the super heater is about 523°C. This super-heated steam is then

supplied to the high pressure turbine at a pressure of 135 Bar.
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3.4 Condenser

Figure 3.5: Condenser of steam power plant

A condenser where the exhaust steam from the turbine is condensed operates at a pressure lower

than atmosphere. There are two objects of using a condenser in steam power plant:

Firstly, it creates a very low pressure at the exhaust of turbine, thus permitting expansion of the
steam in the prime mover to a very low pressure. This helps in converting heat energy of steam

into mechanical energy in the prime mover.
Secondly, the condensed steam can be used as feed water to the boiler.

3.5 Water Treatment Plant

Figure 3.6: Cooling arrangement of steam power plant
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In Ashuganj Power Station Company Ltd (APSCL) water treatment plant used for cooling and
condensing purpose. The water is pumped from the Meghna River. Water is drawn from a
natural source of supply such as a river, canal or lake and is circulated through the condenser.
Boiler requires clean and soft water for longer life and better efficiency. Therefore, it is very
important that water is first purified and softened by chemical treatment and then delivered to the
boiler. The circulating water takes up the heat of the exhausted steam and it becomes hot. This
hot water coming out from the condenser is discharged at a suitable location down the river. In
case the availability of water from the source of supply is not assured throughout the year,
cooling towers are used. During the scarcity of water in the river, hot water from the condenser is
passed on to the cooling tower where it is cooled. The cold water from the cooling tower is

reused in the condenser.

3.6 Feed water heater:

Figure 3.7: LP heater of steam power plant of APSCL

In the APSCL we saw the feed water heater as LP-HEATER 1 & LP-HEATER 2. Here, feed-
water heater is a power plant component used to pre-heat water delivered to a steam generating
boiler. Preheating the feed-water reduces the irreversibility involved in steam generation and
therefore improves the thermodynamic efficiency of the system. This reduces plant operating
costs and also helps to avoid thermal shock to the boiler metal when the feed-water is introduced

back into the steam cycle.
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The heating of feed water is done by using steam which comes from high, intermediate and low
pressure turbine through steam extraction line. The steam is flowed over the surface of the tubes

containing feed water. Steam releases heat and the feed water receives heat.

In steam and combined cycle power plant of Ashuganj Power Station Company Ltd (APSCL)
two types of feed water heater is present which is shown in the above figure 3.7

These are:
1. Low pressure heater (LP heater)

2. High pressure heater (HP heater)

3.7 Feed water tank:

The feed water is reserved inside this feed water tank which comes from LP heater. From feed
water tank feed water is transferred to the HP heater. Boiler feed pump (BFP) is used to transfer

feed water to the HP heater.

3.8 Gas Treatment Plant

Figure 3.8: Gas pressure reducing plant.
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In APSCL the main raw material of steam power plant is ‘GAS’. This gas is collected from Titas
Gas. The gas pressure reducing plant consists of different type of actuator and valve.

These are:

= Gas control actuator

= Filter inlet shut off valve

= |solating valve

= Filter differential pressure indicator.
= Flow indicator

= Temperature control actuator

3.9 Steam Auxiliaries

3.9.1 Deaerator
One of the feed-water heaters is a contact- type open heater, known as deaetator, others being

closed heaters. It is used for the purpose of deaerating the feed water.

The presence of dissolved gases like oxygen and carbon dioxide in water makes the water
corrosive, as they react with the metal to form iron oxide. The solubility of these gases in water
decreases with increase in temperature and becomes zero at the boiling of saturation temperature.
These gases are removed in the deaerator, where feed water is heated to the saturation

temperature by the steam extracted from the turbine.
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3.9.2 Boiler Feed Pump

Figure 3.9: Boiler feed pump of APSCL

In the APSCL we saw the Boiler feed pump. Here, Boiler feed pumps are an important part of
any boiler operation. They control the amount of water fed to the boiler and the manner in which
it is fed. A boiler feed-water pump is a specific type of pump used to pump feed-water into a
steam boiler. The water may be freshly supplied or returning condensate produced as a result of
the condensation of the steam produced by the boiler. These pumps are normally high pressure
units that take suction from a condensate return system and can be of the centrifugal pump type

or positive displacement type.

3.9.3 Air Removal Pump

Figure 3.10: Air removal pump

Department of Electrical And Electronic Engineering, East West University 32



Undergraduate Internship Report

In the APSCL we saw the Air removal pump. Here, Air leaks into the condenser shell through
flanges, some air also comes along with steam, which has leaked into the exhaust end of the
turbine along the shaft. This air affects the condenser performance badly because of the

following reason.

= |t reduces the heat transfer considerably.
= |t reduces the condenser vacuum and increases the turbine exhaust pressure thus

reducing the turbine output.

As air water vapor mixture approaches the cold tube surface, water vapor condenses. Air, being
non-condensable, forms an air film around the condensate film. Since air has a low thermal

conductivity, the heat transfer is greatly reduced.

3.9.4 Forced Draught Fan
In the APSCL of steam power plant unit 1,2 has one force draught fan but unit 3,4,5 has two
force draught fan.

Figure 3.11: Force draught fan
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3.9.4.1Working Principle of Force Draught Fan

Combustion
Chamber

r

Aar suck ™ Pre-Heater

‘
5

Figure 3.12: Working arrangement of force draught fan.

In this above figure, FD fan first suck the air and after sucking the air it’s passes through the pre-
heater. Finally, the fans draw warm air from the top of the boiler house through large air heaters
becoming the primary and secondary air used for the boiler combustion process. Dampers are
used to control the quantity of air admitted to the furnace. Forced draught furnaces usually have

a positive pressure.
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Chapter 4

4. Combined Cycle Power Plant (CCPP)

4.1 Introduction

In the combined cycle power plant (CCPP), there are two gas turbines (i.e. GT-1 & GT-2) and
one steam turbine plant. When we visit this plant the gas turbine-1(GT-1) was turned off & the
gas turbine-2 was turned on.

Figure 4.1: Combined Cycle Power Plant (CCPP)
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4.2 Combined cycle power plant of APSCL

In APSCL the main raw material of combined cycle power plant is ‘GAS’. This gas is collected
from Titas Gas (Old name Bakhrabad). As in simple cycle applications the gas turbine is the
main drive for power generation. To improve overall efficiency, exhaust heat from the gas
turbine is used to produce steam for the generation of additional electricity by a steam turbine.

4.3 Working Principle of Combined Cycle Power Plant

Structure of the combined cycle power plant consists of two plants. These are

] Gas turbine power plants.
[1 Steam turbine power plants.

Figure 4.2: Water & Steam Flow Diagram of CCPP (Drawn by Nazmul Hasan).

In this above figure 4.3 we showed water & steam flow diagram of CCPP which is drawn by
Engineer Nazmul Hasan. In this figure we mentioned the gas turbine section, steam turbine
section and Heat Recovery Steam Generator (HRSG). Among their section we already described
steam turbine section as steam power plant in chapter 3. Now we discuss gas turbine power plant
and Heat Recovery Steam Generator (HRSG) which is described (section: 4.3.1 & 4.3.1.2.1)

given below.
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4.3.1 Gas Turbine Power Plant

A generating station which employs gas turbine as the prime mover for the generation of

electrical energy is known as a gas turbine power plant.

Figure 4.3: Top view of gas turbine power plant in APSCL

4.3.1.1 Gas Turbine Power Plant of APSCL
In APSCL, there are two gases turbine these are

[] Gas Turbine-1(GT-1) &
[l Gas turbine-2 (GT-2).
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Table 4.1: Characteristics of CCPP

Unit Date of commission Installed capacity Present capacity

GT-1 15.11.1982 56MW (35-36)MW

GT-2 23.03.1986 56MW 40MW
CC-ST 28.03.1984 3AMW 16MW

4.3.1.2 Working Principle of Gas Turbine Power Plant

Fuel

b
3 < < Air
e
3 =
o
= Combustion
Chamber
\ / Diesel
Gen
/\M/ Engine
55.67
3.8KW
pine 1400Hp
Gas b Pres, 1750rpm/2150rpm
0,
550 — 569°C

Figure 4.4: Simple flow diagram of gas turbine of APSCL

In this above figure 4.5 we showed simple flow diagram of gas turbine of APSCL. Here, in a gas
turbine power plant, air is used as the working fluid. The air is compressed by the compressor
and Compressed air is mixed with natural gas in the combustion chamber, and burns at high
temperature (1010°C). The exhaust gas expands through a turbine. The turbine drives the
compressor, but generates more work than what is used for compression, typically at 1:8 ratios.
This is caused by the change of temperature in the air flow as it passes through the combustion

chamber.

The hot exhaust gas expands though a Heat Recovery Steam Generator (HRSG) which generates

steam at typically about 550 to 559°C and high pressure (40 bar), and is expanded through one
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or several steam turbines. The gas turbine and the steam turbine may be fitted on the same drive

shaft, particularly in smaller units.

4.3.1.2.1 Heat Recovery Steam Generator (HRSG)
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Figure 4.5: Waste Heat recovery unit

Heat recovery steam generator (HRSG) plays a very important role in recovering the sensible
heat of gas turbine exhaust for generating steam, at required pressure and temperature, suitable to
steam turbine for further power generation. A heat recovery steam generator or "HRSG" which
are connected between the exhaust portion of the gas turbine and the inlet portion of the steam
turbine for receiving the waste heat that is exhausted by the gas turbine, for generating the
motive steam from a supply of feed water that is heated by such waste heat, and for supplying
the motive steam to the steam turbine. A conventional deaerator (D/A) is connected to the
condenser to receive there from the supply of condensate and for deaerating such condensate to

provide the supply of feed water to the HRSG.

In combined cycle power plant 35°C steams are coming from steam turbine to the deaerator,
where, another ways are also coming from low pressure evaporator (Lp-Evaporator). Both these
two different temperature steam is stored in deaerator storage vessel and this combined
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temperature produce 100°C temperature water. This 100°C temperature water is flows to the
Lp-evaporator & these processes are closed loop process. Now HP-Evaporator increases
238%Ctemperature steam. After that same temperature flows to the HP-Evaporator (here, HP
pump is used). These processes are closed loop process. Finally,238°Csteam are coming from
HP Heater drum to super heater and 568°C super heater temperature produces 410°C
temperature and 40 bar super-heated steam passes through the condenser A and B and supplied

to the steam turbine.

4.3.2 Working Component of APSCL Gas Turbine Power Plant

The simple flow gas turbine power plant is shown in Figure 1.3. The main components of the
plants are:

Diesel engine
Generator
Compressor
Combustion Chamber
Gas turbine

O 0O 0ood™

4.3.2.1 Diesel Engine

Diesel engine is a very vital part in gas turbine power plant. The gas turbine is not a self-exciting
machine. The turbine only can be rotated if fuel and air is burned inside the combustion chamber.
But before the turbine starts the air cannot be sucked by the compressor automatically because
the compressor is coupled with the turbine.

Figure 4.6: Diesel engine of combined cycle power plant
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So, diesel engine is coupled with the turbine to rotate the turbine at the beginning for helping to
suck air by the compressor. At first the diesel engine starts. When the turbine starts to move by
the diesel engine at a rated speed which makes the compressor to suck air by itself then the diesel

engine is turned off.

4.3.2.3 Compressor

In the APSCL, the compressor is called heart of the plant. Two types of compressor are used in
gas turbine plants centrifugal or axial. The centrifugal type of compressor were used, as they
were easier to design and cheaper to manufacture & the axial flow type compressors are more
efficient and have now reached a high stage of development and are used in most gas turbine.
Each stage of an axial compressor consists of a row of rotor blades followed by row of diffuser

blades. An axial compressor has a large number of stages, as many as 13 stages.

Figure 4.7: Air Compressor and turbine blades.

A gas compressor is a mechanical device that increases the pressure of a gas by reducing its
volume. The compressor used in the plant is generally rotator type. The air at atmospheric
pressure is drawn by the compressor via the filter which removes the dust from air. The rotatory
blades of the compressor push the air between stationary blades to raise its pressure. Thus air at

high pressure is available at the output of the compressor.
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4.3.2.4 Combustion Chamber

Figure 4.8: Inside view of combustion chamber in CCPP
In the Ashuganj power station company limited, combustion chamber is a very essential part of
the gas turbine power plant. There are ten (10) combustion chambers. But virtually all

combustion chamber have a diffuser. Which are given below:

4.3.2.4.1 The Diffuser

Figure 4.9: Diffuser in APSCL

The gas entering the combustion chamber usually has quite a high velocity. This velocity will be
responsible for a pressure drop. (This pressure drop is called the cold loss). Also the flame in the
combustion chamber cannot survive if the air has a high velocity. Therefore, the air flow needs to

be slowed down. And this exactly task of the diffuser.
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Chapter: 5

5. Instrumentation and Control System

5.1 Introduction

Instrumentation and control system is the most vital parts in the whole Ashuganj Power Station
Company Limited. In internship period we stay this plant, 9th January, 2012 to 11th January,
2012.

Mentor: Engr. Bikash Ranjan Roy (Manager: Instrumentation & control).

Instruments are installed in a power station for a number of reasons. The main functions of the

instruments are as follows:

(] Operating guidance: The instruments are guide to safe continuous and proper
plant operation.

] Performance calculation: The instruments furnish data for evaluating overall plant
performance and checking the efficiency of individual plant components.

[J Maintenance guidance: Instruments check on the internal condition of equipment

and indicate when and where maintenance or repair is needed.

It is necessary to couple the measuring instruments to the auxiliary power devices to provide
automatic control. Automatic controls of auxiliary apparatus are found essential for reliable
performance of modern high pressure, high temperature, and high capacity steam turbo generator

units.

5.2 Selection of Instrumentation

Several factors should be considered in deciding the proper type of instrumentation and controls

for a steam station. Some of the factors are as follows:

= Boiler: Size, complexity, and operating conditions.
= Type of fuel used: Coal, gas, oil and fuel burning equipment.

= Feed-water system: Drum size pump characteristics.
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= Auxiliary equipment: Such as fan arrangements, source of fan power, damper
arrangements, etc.

= Load characteristics: Anticipated change, rate and magnitude of chance.

Moreover, | & C section in the APSCL we saw this different type of valve, pump, & protections

which are given below:

[1 Valve

> Binary control valve (Fully open or closed valve)

» Analog control valve
» Temperature control actuator valve
» Make up water flow control valve
» Auxiliary steam drain shut off valve
L] Pump
» Air preheater driver pump
» Booster pump
» Cooling water pump
» Air removal pump (water side)
» Air removal pump (steam side)
» Feed water pump

» Condensate pump
1 Protections
Motor protection
When winding temperature more than 80°Cthen motor will be trip. So we needed to
remove the generated heat.
Boiler protections
» Force draught fan
» Flue gas damper
» Alir pre heater
> Boiler drum level

Turbine protections

» Shaft position protection
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Shaft vibration protection
Lube oil protection 40%

Lube oil protection 60%

vV V V V

Over speed protection 110%
» Over speed protection 112%
Turbine metal temperature protection

» Vacuum protection trip 1
» Vacuum protection trip 2

5.3 Control Room

In the Ashuganj Power Station Company limited there are two operating systems used for most

machine or devices. These are given below:

"1 Directly operating system.

1 Digital control room.

Figure 5.1: Control room of unit-5

From the control room, the plant operators monitor and operate the facility, via the plant’s
“Distributed Control System”, with the click of a mouse, viewing graphic representations of all

digital systems on various screens.
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The system gives operators both audible and visual signals to keep them informed of plant

conditions at all times and to determine when preventative maintenance is required.

5.3.1 Steam Generator Control

The object of steam generator control is to provide the steam flow required by the turbine at
design pressure and temperature. The variables that are controlled are fuel firing rate, air flow,
gas flow distribution, feed-water flow and turbine valve setting. The key measurements that
describe the plant performance are steam flow rate, steam pressure, Steam temperature, primary
and secondary airflow rates, fuel firing rate, feed-water flow rate and steam drum level, and
electrical power output. The control system must act on the measurement of these plant

parameters so as to maintain plant operation at the desired conditions.

5.3.2 Combustion Control

Combustion controls are used to adjust the amount o air and fuel supplied to the furnace to
respond to the changes in boiler steam pressure. Three combustion controls are on-off,

positioning, metering.

On-off controls, the simplest, are used on fire-tube and small water-tube boilers. The on-off
control system supplies a pre- determined amount of fuel and air. On-off controls cannot supply
a steady steam pressure because they work on a cyclic basis.

Positioning controls, used on many boilers, are more flexible and can provide better combustion
efficiency than can on-off controls. These controls operate on a continuous basis, providing
smoother changes in fuel and air feed allowing the boiler to maintain a more uniform steam

pressure. The amount of air and fuel feed can be adjusted manually to change the air to fuel ratio.

Metering controls are a refinement of positioning controls. As with positioning controls,
metering controls also have a master pressure controller that responds to a change in steam
pressure. The metering control change the damper and fuel valve position to maintain the correct

air to fuel ratio.
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5.4 Safety Valve

Hand lever

Disk

K

Figure 5.2: Safety valve

In the APSCL, boiler has several valve, they are set to pop at different pressure. Boilers are
designed to operate at certain maximum pressures. If the operating pressure is exceeded, the
boiler may explode. The boiler which are equipped with at least one or more safety valves and

used for releasing steam if the pressure in the drum becomes too high.

Safety valves can also be popped manually by using hand levers. For large boilers, each super-
heater and re-heater will have one or more safety valves. The safety valves are located near the
outlets of these tube sections.

5.5 Pressure Gauge

In the APSCL, Most of this data is measured by pressure gauges which are given bellow-
Pressure gauges are used to determine:

» Steam Pressure
» [Feed water Pressure

» Gas Pressure
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Figure 5.3: Measuring the different types of pressure

Pressure may be recorded as gauge pressure or as absolute pressure. Gauge pressure is the
pressure above that of the atmosphere. Absolute pressure is the pressure above zero pressure,
equal to gauge pressure plus the atmospheric pressure. At sea level, atmospheric pressure is 14.7
psi (which means that a column of air one square inch in area rising from the Earth's atmosphere
to space weighs 14.7 pounds.). Pressure gauges include many pressure measurement devices
including bellows, Bourdon tubes, capsule elements and diaphragm element gages in the APSCL

of boiler section.

5.6 Flame Detector

Main burner detector

Ignition burner .-

detector "‘%

Main burner

lgnition burner

Figure 5.4: Flame detector
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In the APSCL we saw the flame detectors. Here, Flame detectors, or scanners, monitor burner
flames on all boilers and igniters on natural gas and oil- fired boilers. If the flame in a burner or
igniter goes out, a flame detector sends a signal to the fuel feed controls that automatically stop
the flow of fuel into the boiler. Thus, the boiler is prevented from operation or igniting while

explosive conditions in the furnace exist.

Three flame detectors used of boilers are photocell, ultraviolet, and infrared detectors. Photocells
detect visible light, ultraviolet sensors detect ultraviolet light, and infrared sensors detect infrared
light in the burner flame or igniter. These devices are installed in the furnace wall as shown in

above figure 5.4.
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Chapter 6

6. Substation

6. 1 Introduction

Substation is one of the most important parts of the power system. The APSCL has its own
substation. During our internship we worked at APSCL substation from 29" December, 2011 to
1% January, 2012. In the substation section our mentor was Engr. Noor Mohammed, Manager
(Sub-Station). He tried to give us practical knowledge about the substation. We visited the

control room, battery room and switchyard of the substation.

The substation in APSCL is outdoor type, step up, double bus bar type substation. APSCL uses
double bus bar because it generates power and distributes the power by giving it to the grid.
When generator starts it take power from the grid by bus bar one. The electric power is first
produce at power station and then delivered to the consumers through a large network of
transmission and distribution system. The electrical power distribution system is a.c. so the
electrical power is generated, transmitted and distributed in the form of alternative current. This
is accomplished by substation apparatus. In this chapter we will discuss about different

equipments of the substation that are used by APSCL.

6.2 Equipment of Substation

There are different types of equipments which are used at the sub-station of APSCL .The major
equipments list are given below:

e Transformer

» Power transformers
» Instrument transformers
o Current Transformer
o Potential Transformer
e Circuit Breaker
» SF6 Circuit Breaker
» Oil Circuit Breaker
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» Air Blast Circuit Breaker
e Relay
e Lightning Arrester
e Control Room
e Battery and Battery charger room
e Bus-bar

e Transmission Line

6.3 Transformer

The transformer is used in APSCL substation to step-up or step down the voltage. In Ashuganj
Power Station generated voltages are transformed from 31.15 kV, 15.75 kV, 13.8 kV and 11 kV
to 132 kV, 230 kV using step-up transformer for long distance transmission. The step-down
transformers which step down the voltage to 400V, 3-phase, 4-wire for internal use or supplying

to the consumers. In substation mainly two types of transformers are used.

(i) Power transformers

(ii) Instrument transformers
6.3 .1 Power Transformer

The power transformer used in substation to step-up or step down the voltage. Step-up
transformer is used to step-up generation voltage to a high voltage (132 kV or 230 kV or more)
for transmission of electrical power. Except at the power station all the subsequent sub-stations
use step-down transformers which are used to reduce the voltage of electric supply. Unit step-up
transformer or 3 phase transformer can be used as power transformer. Modern practice is to use
3-phase transformer in substation although 3 single phase bank of transformer can also be used.
There are two advantages if 3-phase transformer is used instead of 3 single phase bank of
transformers. Firstly, only one 3 phase load tap changing mechanism can be used. A transformer
tap is a connection point along a transformer winding that allows a certain number of turns to be
selected. This means, a transformer with a variable turns ratio is produced, enabling voltage
regulation of the output. The tap selection is made via a tap changer mechanism. Secondly, its

installation is much simpler than the three single phase transformers. The power transformers are
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generally installed upon lengths of rails fixed on concrete slabs having foundations 1 to 1.5 m
deep. Most of the power transformers at the substation of APSCL are rated up to 100 MV.
APSCL uses both single phase & 3 phase power transformers. Most of the power transformer has
ONAF/ONAN cooling system.

(@) (b)
Figure 6.1: Power Transformer: (a) Three Phase Transformer (b) Single Phase Transformer

6.3.1.1Bushing Connection of Power Transformer

During our internship period we saw the bushing Connection of Power Transformer at APSCL
substation. A bushing is often a large metal bar covered in a ceramic insulator that is sticking out
of the transformer and is where the transformer is connected to electrical wires. We can also tell
that the bushings are the things that have the electrical wires connected to them on top of the

transformer. (Figure 6.2)
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Figure 6.2 : Bushing is connected for power transformer at APSCL Substation

6.3.2 Instrument Transformer

The lines in sub-station operate at high voltages and carry current of thousand amperes. The
measuring instrument and protective device are design for low voltages and currents. So they
will not work if connected directly on the power lines. This problem is solved by installing
instrument transformer on the power line. The function of the instrument transformer is to
transfer the voltage or currents in power lines to values which are suitable for the operation of
measuring instruments and relays. Instrument transformers are used in APSCL for measuring
voltage and current in electrical power systems and for power system protection and control.
Where a voltage or current is too large to be conveniently used by an instrument, it can be scaled
down to a standardized low value. Instrument transformers isolate measurement, protection and
control circuitry from the high currents or voltages present on the circuits being measured or
controlled. There are two types of instrument transformer:

(i) Current Transformer

(i1) Potential Transformer
6.3.2.1 Current Transformer

A current transformer (CT) is used for measurement of electric currents. A current transformer in
essentially is a step-up transformer which steps down the current to a known ratio. When current

in a circuit is too high to directly apply to measuring instruments, current transformer produces a
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reduced current accurately proportional to the current in the circuit, which can be conveniently
connected to measuring and recording instruments. A current transformer also isolates the
measuring instruments from what may be very high voltage in the monitored circuit. Current
transformers are commonly used in metering and protective relays in the electrical power
industry. In the APSCL sub-station there are different types of current transformers which are
used in the switchyard of the substation. The current transformer is connected in series with

equipment.

Figure 6.3: Current Transformer used at APSCL Substation

6.3.2.2 Potential Transformer

Potential transformer or voltage transformer is used to step down voltage at a known ratio that
can be effectively and safely used for operation of instruments such as ammeters, voltmeters,
wattmeters, and relays used for various protective purposes. In APSCL there are many outdoor

type potential transformers with various ratings such as 6 kV, 133 kV and 230 kV.
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Figure 6.4: Potential Transformer used at APSCL Substation
(132 kV single phase outdoor types)

6.4 Circuit Breaker

A circuit breaker is an automatically operated electrical switch designed to protect an electrical
circuit from damage caused by overload or short circuit. Circuit breaker serves two basic
purposes one of them is switching during normal operating condition for the purpose of
operation and maintenance. Another purpose is to switching during abnormal conditions such as
short circuit and interrupting the fault current.  Its basic function is to detect a fault condition
and by interrupting continuity, to immediately discontinue electrical flow. Unlike a fuse, which
operates once and then has to be replaced, a circuit breaker can be reset (either manually or
automatically) to resume normal operation. Circuit breakers are made in varying sizes, from
small devices that protect an individual household appliance up to large switchgear designed to
protect high voltage circuits feeding an entire city. There are different types of circuit breaker. It
is classified on the basis of voltage level, construction type, interruption type and their structures.
According to voltage range we can classify them into three types such as high, medium and low
voltage circuit breaker. We saw the three types of circuit breaker in the switchyard of APSCL.
We will discuss about these three types of circuit breakers that we have seen in the switchyard of
APSCL.

(i) SF6 circuit breaker
(i1) Oil circuit breaker

(iii) Air blast circuit breaker
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6.4.1 SF6 Circuit Breaker

The SFe circuit breakers are used at the substation of APSCL with 230 kV bus-bar. Sulphur
hexafluoride (SFs) gas is used as the arc quenching medium into the SFg circuit breakers. The
Sulphur hexafluoride (SFg) is an inert, heavy gas having good dielectric and arc extinguishing
properties and has a strong tendency to absorb free electron. The dielectric strength of the gas
increases with pressure. The contacts of the breaker are opened in a high pressure flow of SFg
gas and an arc is stuck between them. The conducting free electrons in the arc are rapidly
captured by the gas to form relatively immobile negative ions. The loss of conducting electrons
in the arc quickly builds up enough insulation strength to extinguish the arc. The SFg circuit

breakers have been found to be very effective for high power and high voltage service.

Due to the superior arc quenching properties of SFg gas, the SFg circuit breakers have many
advantages over oil or air circuit breakers. Some advantages of SFg circuit breakers are given
below:
0] Due to the superior arc quenching properties of SFg gas, this type of circuit
breakers have very short arcing time.
(i) The dielectric strength of SFs gas is higher than air or oil so SFg circuit breakers
can interrupt much larger current.
(iii)  There is no risk of fire in SFe circuit breakers because SFs gas is non-inflammable.
(iv)  The SFg circuit breakers have low maintenance cost, light foundation requirement
and minimum auxiliary requirement.
(v) The SFe circuit breakers circuit breaker gives noiseless operation due to its closed
gas circuit and no exhaust to atmosphere unlike the air blast circuit breaker.

Department of Electrical And Electronic Engineering, East West University 56



Undergraduate Internship Report

Figure 6.5: SF¢ Circuit Breaker used at APSCL Substation

There are also some drawbacks of SF6 circuit breakers. SF6 circuit breakers are costly due to the
high cost of SF6 gas. Since SF6 gas has to be reconditioned after every operation of breaker,

additional equipment is necessary for this purpose.
6.4.2 Oil Circuit Breaker

The Oil Circuit Breakers are used at the substation of APSCL with 132 kV bus-bar. In such
circuit breakers some insulating oil is used as the arc quenching medium. The contacts are
opened under oil and arc is struck between them. The heat of the arc evaporates the surrounding
oil and dissociates it into a subsequent volume of gaseous hydrogen at high pressure. The
hydrogen gas occupies a volume about one thousand times that of oil decomposition. The oil is
therefore pushed away from arc and expanding hydrogen gas bubble surrounding the arc region
and adjunct portion of the contacts. The gas inside the bubble is around 80% hydrogen, which
impairs ionization. The arc extinction is facilitated mainly by two purposes. Firstly hydrogen gas
has high heated conductivity and cools the arc, thus adding the de-ionisation of the medium
between the contacts. Secondly, the gas setup turbulence in the oil and forces into the space
between the contacts, thus eliminating the arcing products from the arc path. The result is that the
arc is extinguishing and current interrupted. There are some advantages of oil as arc quenching
medium. It absorbed the arc energy to decompose the oil into gases which have excellent cooling
properties. It acts as insulator and permit smaller clearance between the live conductors and
earthed components. There are also some drawbacks of oil as arc quenching medium. It is
flammable and there is a risk of fire. It may form an explosive mixture of air. The arcing
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products (carbon) remain in the oil and its quality deteriorates with successive operations. In this

case to remove the problem periodical checking and replacement of oil are necessary.

Figure 6.6: Oil Circuit Breaker used at APSCL Substation

6.4.3 Air Blast Circuit Breaker

The Air Blast Circuit Breakers are also used at the substation of APSCL with 132 kV bus-bar.
These circuit breakers use a high pressure air-blast as an arc quenching medium. In the air blast
circuit breakers the arc interruption takes place to direct a blast of air, at high pressure and
velocity, to the arc. Dry and fresh air of the air blast will replace the ionized hot gases within the
arc zone and the arc length is considerably increased. Consequently the arc may be interrupted at
the first natural current zero. In air blast circuit breakers, the contacts are surrounded by
compressed air. When the contacts are opened the compressed air is released in forced blast
through the arc to the atmosphere extinguishing the arc in the process. A compressor plant is
necessary to maintain high air pressure in the receiver. Air blast circuit breaker is better than oil
circuit breaker. The growth of dielectric strength is so rapid that final contact gap needed for arc
extinction is very small. This reduces the size of device. The risk of fire is eliminated. Due to
lesser arc energy, air blast circuit breakers are very suitable for conditions where frequent
operation is required. The arcing products are completely removed by the blast whereas the oil
deteriorates with successive operations; the expense of regular oil is replacement is avoided. The
energy supplied for arc extinction is obtained from high pressure air and is independent of the
current to be interrupted. The arcing time is very small due to the rapid buildup of dielectric

strength between contacts. Therefore, the arc energy is only a fraction that in oil circuit breakers,
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thus resulting in less burning of contacts. There are some drawbacks of Air Blast Circuit
Breaker. Considerable maintenance is required for the compressor plant which supplies the
air blast. Air blast circuit breakers are very sensitive to the variations in the rate of restriking
voltage. Air blast circuit breakers are finding wide applications in high voltage installations.
Majority of circuit breakers for voltages over 110 kV are of this type.

Figure 6.7: Air Blast Circuit Breaker used at APSCL Substation

6.4.4 Megger Test of Circuit Breaker

During our internship period we saw the megger test of circuit breaker at APSCL substation
section. Megger test is one of the best methods to test electrical insulation condition. It is well
known as insulation resistance meter test. For finding defects and punctures in insulation of

electric wires, motor winding, circuit breakers etc. this test is done.
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(a) (b)
Figure 6.8 : Megger Test for circuit breaker (a) Connection (b) Reading of Megger Meter

6.5 Protective Relay

Protective relay is device that detects the fault and initiates the operation of the circuit breaker to
isolate the defective element from the rest of the electrical network. There are different types of
relay at the substation of APSCL. There are two principle regions for it. Firstly if the fault is not
cleared quickly, it may cause unnecessary interruption of service of customers. Secondly, quick
disconnection of faulted apparatus limits the amount of damage to it and prevents the effects of
fault from spreading into the system.

Figure 6.9: Different types of relay used at APSCL
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6.5.1 Classical relay

There are several types of classical relays in power system, but electromagnetic attraction type
double quantity classical relays are used at APSCL substation. Classical relay is the first
protection device. It is the most effective relay. This relay has instantaneous operation, means
operation time is constant. The construction of this relay is very simple and operating current can

be adjusted easily
6.5.2 Buchholz Relay

A Buchholz relay is a safety device connected on some oil-filled power transformers and
reactors, equipped with an external overhead oil reservoir called a conservator. The Buchholz
Relay is used as a protective device sensitive to the effects of dielectric failure inside the

equipment.
6.5.3 Over Current Relay

Over current relay is a type of protective relay which operates when the load current exceeds a
preset value. In a typical application the over current relay is connected to a current transformer
and calibrated to operate at or above a specific current level. When the relay operates, one or

more contacts will operate and energize to trip a circuit breaker.
6.5.4 Distance Relay

The most common form of protection on high voltage transmission systems is distance relay
protection. Distance protection detects both voltage and current. Power lines have set impedance
per kilometer and using this value and comparing voltage and current the distance to a fault can
be determined. If the ratio of voltage to current measured at the relay terminals, which equates to
impedance, lands within a pre-determined level the circuit breaker will operate. This is useful for
reasonable length lines, lines longer than 10 miles, because its operating characteristics are based
off of the line characteristics. This means that when a fault appears on the line the impedance
setting in the relay is compared to the apparent impedance of the line from the relay terminals to
the fault. If the relay setting is determined to be below the apparent impedance it is determined

that the fault is within the zone of protection. When the transmission line length is too short, less
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than 10 miles, distance protection is becomes more difficult to coordinate. In these instances the
best choice of protection is current differential protection.

6.5.5 Percentage Differential Relay

Percentage differential relays are used at APSCL to provide protection of power transformer.
This type of relay is capable of identifying internal fault. There are two current transformers
(CT) connected to the two end point of the protection part. The difference between two CTs
current passes through the operating coil of the percentage differential relay. If difference is
greater than zero then relay will operate. In percentage differential relays, the current from each
current transformer flows through a restraint coil. The purpose of the restraint coil is to prevent
undesired relay operation due to current transformer errors. The operating coil current

| i1 - 12 | required for tripping is a percentage of the average current through the restraint coils.

Figure 6.10: Percentage Differential Relay Internal Connection
6.5.6 Pilot or Slave Relay

Many of the valves and solenoids the speed switch operates have high currents and it may
become necessary to “buffer” the control against harmful currents. The Pilot or Slave relay
simply “relays” the signal to the high current load. The input to the pilot relay can be small but it
can control currents up to 100°s of amps. If any kind of fault occurs in any zone of transmission
line, immediately the fault should be cleared by using a signal, which comes from pilot relay.
Microwave type pilot relay and power line carrier type pilot relay used for protecting the

transmission line at APSCL.
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Figure 6.11: Pilot Relay with diode

A diode is shown in the above illustration. The diode channels the surges of the slave relay into a
harmless dissipation as opposed to causing arcing in the control contacts of the engine
control. By placing the pilot relays close to the loads other electrical benefits occur when the

system is in an environment where electrical interference should be minimized.

6.6 Lightning Arrester

Lighting Arresters are used at APSCL substation to protect the equipments of substations from
lighting surge. Lightning arresters are protective devices for limiting surge voltages due to
lightning strikes or equipment faults or other events, to prevent damage to equipment and
disruption of service. Also called surge arresters. Lightning arresters are installed on many
different pieces of equipment such as power poles and towers, power transformers, circuit
breakers, bus structures, and steel superstructures in substations. Lightning is a huge spark and
takes place when clouds are charged to such a high potential with respect to ground or earth. It
has a high voltage terminal and a ground terminal. Under the normal condition lightning arrester
does not work but when the high voltage or thunder strike occur then air insulation of the gap
breaks and arc is formed for providing a low resistance path for surge the ground. In this way

the excess charge is grounded.
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Figure 6.12: Different types of Lighting Arrester

6.6.1 Types of Lightning Arrester

There are different types of lightning arresters. At the substation of APSCL we saw the following

two types of lightning arresters.

6.6.2 Rod Gap Arrester

It is a very simple type of diverter and consists of two 1.5 cm rods, which are bent at right
angles with a gap in between as shown in Figure 6.13. One rod is connected to the line circuit
and the other rod is connected to earth. The distance between gap and insulator must not be less
than one third of the gap length so that the arc may not reach the insulator and damage it.
Generally, the gap length is so adjusted that breakdown should occur at 80% of spark-voltage in
order to avoid cascading of very steep wave fronts across the insulators. The string of insulators
for an overhead line on the bushing of transformer has frequently a rod gap across it. Figure 6.13
shows the rod gap across the bushing of a transformer. Under normal operating conditions, the
gap remains non-conducting. On the occurrence of a high voltage surge on the line, the gap
sparks over and the surge current is conducted to earth. In this way excess charge on the line due
to the surge is harmlessly conducted to earth.
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Figure 6.13: Rode Gap Arrester
6.6.3 Horn Gap Arrester

Horn gap arresters are named for their two horn-shaped metal rods. It consists of a horn shaped
metal rods A and B separated by a small air gap. These rods are arranged around a small air gap,
and the distance between the two rods increases as they rise from the gap. The rods are placed on
porcelain insulators. One end of horn is connected to the line through a resistance and choke coil
L while the other end is effectively grounded. The resistance R helps in limiting the follow
current to a small value. The choke coil is so designed that it offers small reactance at normal
power frequency but a very high reactance at transient frequency. Thus the choke does not allow
the transients to enter the apparatus to be protected. The gap between the horns is so adjusted that

normal supply voltage is not enough to cause an arc across the gap.

-
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Figure 6.14: Horn Gap Arrester's internal mechanism

Under normal conditions, the gap is non-conducting i.e. normal supply voltage is insufficient to
initiate the arc between the gap. On the occurrence of an over voltage, spark-over takes place
across the small gap G. The heated air around the arc and the magnetic effect of the arc cause the

arc to travel up the gap. The arc moves progressively into positions 1, 2 and 3. At some position
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of the arc (position 3), the distance may be too great for the voltage to maintain the arc;
consequently, the arc is extinguished. The excess charge on the line is thus conducted through

the arrester to the ground.

6.7 Bus-bar Arrangements in Substation

Bur-bars are the important elements in the electrical substation. Bus-bars act as nodal point in the
substation which connects different incoming and outgoing circuits. Substations present in the
power system performs various operations depends on the application such as stepping up the
voltage, stepping down the voltage, high voltage transmission and switching stations to route the

power to desired load center.

6.7.1 Bus-bar in Substation

Bus-bars used in the substations are generally rectangular or circular cross section bars. These
bus-bars can be either solid or hollow structures. Hollow circular cross section bus-bars are

employed in EHV substations to reduce the corona effect.

6.7.2 Switching Schemes

Switching schemes implies different methods employed to connect electrical circuits in the
power system to transfer the electrical power in reliable manner. Switching schemes helps in
deliver the electrical power to power system if any part of the system is faulty or under
maintenance. Substations use different types of bus-bar arrangements or switching schemes
depends upon the application, reliability of the supply and cost of installation. In every
substations bus-bar plays a common role to connect different circuits. However switching is

possible in the power system with the help of circuit breakers and isolators.

6.7.3 Considerations for Selection of Bus-bar Arrangement

Different types of bus-bar arrangements are employed based on the voltage, reliability of the
supply, flexibility in transmitting power and cost. The other aspects considering in designing the

bus-bar arrangements are:

(i) Simplicity in the design
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(if) Maintenance of different elements without interruption in the power supply
(iii) Future expansion feasibility

(iv) Economical in cost of installation and operation

6.7.4 Different Bus-bar Arrangements

Some of the switching schemes are bus-bar arrangements employed in the substations are listed
below:

(i) Single Bus-bar arrangement

(it) Double Main Bus-bar scheme

(iii) Main and Transfer bus-bar scheme

(iv) One and half breaker scheme

(v) Ring Main arrangement scheme

Double bus bar arrangement is used at APSCL substation. Here we will discuss about the double
bus-bar arrangement because our mentor gave us knowledge about double bus-bar arrangement

only.
6.7.4.1 Double Bus-bar Scheme

Normally in double main bus-bar scheme each circuit is connected to both the buses. In some
cases half of the circuits can be connected and operated on each bus, in these cases bus or circuit
breaker failure would cause loss to half of the circuits. In double main bus-bar arrangement one
or two breakers can be provided for each circuit. Double main bus-bar and double breaker

scheme provides high reliability in the case of fault or outage of one of the breaker.

L)

Figure 6.15: Double Bas-bar Connection used at APSCL Substation
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There are some advantages of double Bus-bar Scheme. Here we mentioned some advantages of
Single Bus-bar Scheme.

(&) Any circuit can be taken out of circuit for maintenance

(b) Flexibility in connecting the feeder circuit to either of the bus-bars

There are also some disadvantages of double Bus-bar Scheme. Here we mentioned some

disadvantages of Single Bus-bar Scheme.

(a) Most expensive

(b) Loose circuits connected to bus-bar when fault occurs on the bus-bar

[ fa
5
(

—

o

5
|
Figure 6.16: Double Bus-bar Single Breaker Scheme

6.8 Isolators

Isolators are provided for isolation from live parts for the purpose of maintenance. Isolators are
located at either side of the circuit breaker. Isolators are operated under no load. Isolator does not
have any rating for current breaking or current making. Isolators are interlocked with circuit

breakers.

6.9 Earth Switch

Earth Switch is used to discharge the voltage on the circuit to the earth for safety. Earth switch is
mounted on the frame of the isolators. Earth Switch is located for each incomer transmission

line and each side of the bus-bar section.
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Figure 6.17: Earth Switch

6.10 Control Room

A control room is a room serving as an operations center where a facility or service can be
monitored and controlled. Every section of a power station has a control room. There is a control
room to control the substation of APSCL. We were able to know about the electric panels'
configuration that they have in the control room. The electric panels can be seen in the Figure
6.18. We were able to observe that all the electrical equipments switches had two switching
options: local and remote. When it is set to local, one of the operators has to go physically to the
device, which is somehow distant from the control room, and turn it on/off there. While, if it is
set to remote, the operator can turn the device on/off from the control room by just rotating and
pressing a button. Furthermore, after a maneuver in the system one of the system operators must
write down everything that has happened and fix a security card in a button if it is pressed in

order to avoid accident.

Figure 6.18: Control room of APSCL substation
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6.11 Control Cables

Control Cables are for protection, control and measurement etc. They are of low voltage and
PVC insulated. Control Cables are Multi core and Shielded.

Figure 6.19: XLPE insulated Control Cables

6.12 DC Power Supply Room

There is DC power supply Room at APSCL Substation. Battery is the most important part of a
substation. Battery is the only back up source of DC supply. It is the heart of the substation
because most the equipment is run on DC power. Without DC power supply, the grid will be
unprotected because security lighting, fire alarm circuit, circuit breaker, relay get energized by

the DC supply. The batteries used at APSCL are made by Rahimafrooz Bangladesh Limited.

Figure 6.20: Battery room at APSCL substation

6.13 Transmission Line

Transmission line is a material medium or structure that forms a path for directing the
transmission of energy from one place to another electric power transmission. Electrical power
can be transmitted or distributed either by means of underground cables or by overhead lines.
The underground system is much more expensive than overhead system. Therefore, it has limited
used for distribution in congested area where safety and good appearance are the main
consideration. In the overhead lines, bear conductor are used and air acts as the insulation. The
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necessary insulation between the conductors can be provided by adjusting the spacing between
them.

6.13.1 Overhead Lines
Overhead lines are used to transmit or distribute electric power. The successful operation of
overhead line depends to a great extent upon the mechanical design of the line. Main component
of Overhead lines are:

(i) Conductors.

(i) Line Supporters.

(iii) Insulators

Figure 6.21: Overhead line of APSCL

6.13.1.1 Conductor
Conductor carries electrical power from sending end to receiving end. Conductor cost is the most
vital cost of the total transmission cost. Therefore proper choice of the material and size of the
conductor is considerable importance. So, the conductor used for transmission and distributions
of electrical power have the following properties:

(i) High electrical conductivity.

(i) High tensile strength in order to withstand mechanical stress.

(iii) Low cost so that it can be used for long distances.

(iv) Low specific gravity so that weight per unit volume is small.

6.13.1.2 Line supporters
The supporting structures for overhead line conductors are various types of poles and towers

called line supporters. There are many types of line supporters or towers that are used in
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transmission line. Most commonly used supporters used in transmission lines are wooden poles,

steel poles, and RCC poles and lattice steel tower.

Line supporters should have the following properties:
(i) High mechanical strength to withstand the weight of conductors and wind loads etc.
(i) Light in weight without the loss of mechanical strength.
(iii) Cheap in cost and Economical to maintain.
(iv) Longer life.
(v) Easy accessibility of conductors for maintenance.

6.13.1.3 Insulators

Used for insulation purpose. The overhead line conductors should be supported on the poles or
towers in such way that current from conductor do not flow to the earth through supports that is
line conductor must be properly insulated from supports. This is achieved by securing line
conductor to supports with the help of the insulator. The insulators provide necessary insulation
between the line conductors and supports and thus prevent any leakage current from conductor to
earth. Different types of insulators are porcelain, Glass, Epoxy according to the construction
material of insulators. There are several types of insulators but most of the commonly used

insulator at APSCL is pin type, suspension type and strained insulator.

Figure 6.22: Porcelain Insulators

6.13.1.3 .1 Pin Type
Pin type insulators are used for transmission and distribution of electrical power at voltages up to
33kV.

6.13.1.3 .2 Suspension Type
Voltages above 33KV, it is a usual practice to use suspension type insulator. They consist of a

number of porcelain discs connected in series by metal links in the form of string. The conductor
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is suspended at the bottom end of this string while the other end of the string is secured to the
cross-arm of the tower. Each unit or disc is designed for low voltage (11kV) the number of disc

connected in series would depend upon the working voltage.

6.13.1.3.3 Strained

When there is a dead end of the line or there is corner or sharp curve, the line is subjected to
greater tension. In order to relieve the line of excessive tension, strain insulators are used. For
low voltage lines, shakle insulators are used as strain insulators. For high voltage transmission

lines, strain insulators consist of an assembly of suspension insulators.

6.14 Underground Power Cables

There are different types of power cable. Power Cables are used to carry the power. They are
single core and three cores. Types of power cables are PVC insulated, XLPE insulated. There are
used XLPE cables at APSCL.

Figure 6.23: XLPE insulated Underground Power Cable used in APSCL

Underground cable should have the following properties:

Q) Copper or aluminum of high conductivity

(i) Armoring required for better mechanical strength
(iii)  Proper insulation thickness

(iv)  Complete chemical and physical stability

(v) Economical cross-section
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Figure6.24: Construction of 132KV XLPE Cable

6.15 Single Line Diagram

Single line diagram of a substation is the sketch of total substation that denotes how equipments
are arranged in the field. It is helpful for understanding the total system because it gives a total

overview of the system.

SIMCLE LINE DIAGRAM.
(ASEIUGANJ 132KV SUB—-STATION)

Shajibazar-d OAT-1
Ghotasha-1  Ghorasha-2 Kishoregoni1  Kishoregonj-2 290 ky

s

: o S e
From SOMW Rental P> ;L‘-‘_l‘dpﬁﬂ-‘

. d &
3 fe ;

Figure 6.25: Single Line Diagram (Ashuganj 132KV Substation)

From the figure we see that here double bus bar system is used. Bus is present for incoming
feeder from unit 1, 2, 3, 4, 5, GT-1, GT-2 & ST etc. The outgoing feeders are going to
Shajibazar-1, Shajibazar-2, Shajibazar-3, Ghorashal-1, Ghorashal-2, Kishoregonj-1,
Kishoregonj-2 etc.
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Chapter 7

7. Problems and Recommendations

7.1 Problems
There are some problems which we faced during internship period. The problems are given

below:

» Practical participation (meaning hands-on experience) in different works of APSCL
would give us more experience but practical participation was not allowed for internship
students.

» There is too much sound at generating section when power plant is in operating mode. So

it is difficult to communicate with others at that time.

7.2 Recommendations

There are some recommendations which will be helpful for students given below:

» Students should complete the Power Station related courses before internship
program. Taking the internship related courses before the internship program will be
helpful for the students to realize total power system of the power plant.

» The internship program should be taken in such a way that it does not clash with the

time schedule of university class.
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Chapter 8

8. Conclusion

We are very lucky that we got chance to complete our internship program in APSCL, which is
the second largest power station company in Bangladesh. APSCL is playing a vital role in
producing power for the country. During internship we gathered the practical knowledge about
the design, generation and distribution of the power station. We visited combined cycle power
plant (CCPP), substation, generating section, operating section, instrumentation and control
section (I & C). We also visited the control room of APSCL where engineers and technicians
control and monitor the electricity flowing in and out of the substation and the functioning of all
the electric equipments, through several panels in the control room. Now we are able to relate the
practical experience with the theoretical experience in power sector. We believe that, the

practical experience that we gathered from APSCL will help us in our professional life.
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APSCL = Ashuganj Power Station Company Limited
CCPP = Combined Cycle Power Plant

CT = Current Transformer

PT = Potential Transformer
CB = Circuit Breaker
MW = Mega Watt

LPT = Low pressure turbine

IPT = Intermediate pressure turbine

HPT = High pressure turbine

ONAN = Oil Natural Air Natural, without pumps and fans

ONAF = Oil Natural Air Forced, without pumps for oil, with fans for air
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Appendix

EAST
..WQJ, 7Y Department of Electrical and Electronic Engineering
East West University
EEE 499
Industrial Training
Daily Activity Report

Separate Daily Activity Report should be completed by each intern for every day of work and should
be signed by the mentor from the company and the academic advisor. Copy of all the reports should be
attached to the final internship report.

Name of the company: | Achvugow) Power Shikion Com Py Limiled
Name of the student: REZpulL 1sLAM

ID: 2.00F- 2-€0- 0ol

Date: 26Hz] 201

Start time/End time @om 404 pm (\ howt gap)

Location: APsa)

Mentor: Alhin ix KumeY Sankey-(Dy. Greneval Manaaes

General Instructions: .

a. Itis the intern’s duty to make sure that all his/her daily activity reports are appropriately signed
by both the mentor and the academic supervisor.

b. The daily report should be a brief narration of the activities during the intemship period in the
eyes of the inten and should be completed and submitted by every intern irrespective of the
number of partners s/he might have for the presentation and final report writing purpose.

c. The report should not be a compilation of lectures notes taken during the internship, rather it
should depict what the intern has learned on a particular day.

d. In case of any confusion, interns are strongly recommended to consult their respective
academic supervisors.
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Department of Electrical and Electronic Engineering
East West University
EEE 499
Industrial Training
Daily Activity Report

i ivi i d should
Separate Daily Activity Report should be completed by each intern for every day of work an
be :':gned by tljr; mentor from the company and the academic advisor. Copy of all the reports should be
attached 1o the final internship report.

[Name of the company: [ iy, .«Qw.ﬁ,l'“‘-‘k_'-' Prwe MoX a0 Cownpoonsy Gkl
Name of the stndent: [ diiasn— —Phome . Sosasore—.
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Date: :'II,| o 2el

Start time/End time T !

Location: e TP

Mentor: Md. Ffé_{; Panan Suddidg i 8y

General Instructions: ; iz I
a. Itis the intern's duty to make sure that all his'her daily activity reports are appropriately signed
by beth the mentor and the academic supervisar, g : _ _ e
N b. 'I%r: daily report should be a brief narration of the activities during the intemship period !!; I:E
eves of the intern and should be completed and submitted by every intem irrespective o the
pumber of parmers s/he might have for the presentation and final report writing purpose. -
. The report should not be a compilation of lectures notes taken during the internship, rather 1t
should depict what the intem has learned on a particular day. _ ) :
d. In case :E:f' any confusion, items are strongly recommended to ‘consult their respective
academic supervisors.
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Department of Electrical and Electronic Engineering
East West University
EEE 499
Industrial Training
Daily Activity Report

Separate Daily Activity Report should be completed by cach intern for every day of work and should
be siged by the mentor from the company and the academic advisor. Copy of ali the reports should be
attached to the final internship report.

[ Name of the company: | ¢ hy 14 Gan) Powey Stahow Company Limibed]
Name of the student: Rezawk T clay-

D: 100~ 2~-20-00|

Date: 292l Z0%)

Start time/End time Gam Yv4pm- C\ howeo %/WP)

Location: Culb- stakion ak Abcl-L

Mentor: Nooy Mohammad

General Instructions: : ;

4. Itis the intern’s duty to make sure that zil his/ner daily activity reports are appropriately signed
by both the mentor and the academic supervisor.

b. The daily report should be a brief narration of thiz activities during the internship period in the
eyes of the intern and should be completed and submitted by every intern irrespective of the
number of partners s/he might have for the presentation and final report writing purpose.

c. The report should not be a compilation of lectures notes taken during the internship, rather it
should depict what the intern has learned on a particular day.

d. In case of any confusion, interns are strongly recommended to ‘consult their respective
academic supervisors.
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Undergraduate Internship Report

™

Department of Electrical and Electronic Engineering
- East West University

Address the following points briefly (Use additional page if necessary)

1 What was the objective of the day’s activities? (If applicable. list multiple objectives)

The man objeckive - the day-ie o know aboud the
e.q,wipmnks rf- )
A Sub Shakion. Gub - cdmbion & impoy kunt pank rf power
Syskem. . The conbintiby ot Cupply depends braconsidenile

extent upore he Successhu opﬂa_h'vh crg,. cub-stahon.

2 List the day’s activities according to the order of objectives listed in . Mention the

specifications of the equipments used/visited. Comment on how these activities fulfill your
objectives.

. i 4 sub-slakion
b Shabign: () Shep-up cwbesinkon (1) g mansy 471
;.-TMM e = & ua>i> Geromdwry Suls-SEREY) POk ki on sub-shehitn
eivew k- breakey s G) igh veits €8 0 Low Vel @ (in) Medum Yol 8
3. Cable 2 PVC , XL PE , ARMARD , NON-AEME ZED
A Beay Conduckry ; 0. TrangdoymeY

5. Insulahvy

v 4 Balleyy ov De yoldaas
T Reckifiex

2. Bus- hat

9. Yeolahry

3. Relate your practical activity with the theoretical knowledge you gained in the respective
academic course.

The dmy e brigh v LAth and knmw abowk bhe pew SUD-
S, We %w O\C)Q(WITL )meh% aboud byame fox mon w-;\h{qon,
cable, beay condie by, IREwlabry  bakfory o Do MWQ/YLCHHWI
bwr-ban , TealadaX, Lghbmng WM/%.LWWMYEFG -

Signature of the mentor with date Signature of academic supervisor ith date
Name: J}ﬁ;—a Yo Uﬁm'ﬁm a’%?@—\ Name: ‘Ta{q een Kam t‘ﬁt

Designation: Designation: $e i ¢y Le tﬁ‘\"@v
Contact Phone #: .

.5‘\?.'-!',% {-@"'(m
gy #gT R A -
sy s
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e majoridy - bhe sab-skakio in bhe powey sytlem anx
conetined with the ohmnging o vellenc Loved ok elevic
SUPHY - Thore wie kinson an vy ams oy Mo swb-Skd 916 beeawsc
bvonsfeymor s Fhe mun equipment empheyed &7 cheny
e velbage Loved. The hapwekieal knouledge s prackicn
exp Knewlelge anz almat came, Theove hieak beonowode dag

helps mh/ys W'?SN—AC,HCJ aah‘ﬁ\’;fb P‘WPGYM_
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Undergraduate Internship Report

Department of Electrical and Electronic Engineering
: East West University
EEE 499
Industrial Training
Daily Activity Report

Separate Daily Activity Report should be completed by each intern for every day of work and should
be signed by the mentor from the company and the academic advisor. Copy of all the reports should be
attached to the final internship report.

Name of the company: Ag,h,u.q{ahi POIA}GY 9'|-0L-HOY;. COYJ’\Pﬂ-MK Linuled
Name of the student: | R, - 5\ Tslay ;
ID: RO00F-2-80-00]
Date: Y 2lzol
Start time/End time gom 404 pm- () houne W)
Location: Sub - Stakor 4§ ’
[Mentor: Noo¥ Mohammad

General Instructions: .

a. Itis the intern’s duty to make sure that all his/her daily activity reports are appropriately signed
by both the mentor and the academic supervisor.

b. The daily report should be a brief narration of the activities during the intemnship period in the
eyes of the intern and should be completed and submitted by every intern imrespective of the
number of partners s/he might have for the presentation and final report writing purpose.

c. The report should not be a compilation of lectures notes taken during the internship, rather it
should depict what the intern has learned on a particular day.

d. In case of any confusion, interns are strongly recommended to consult their respective
academic supervisors.
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Undergraduate Internship Report

Depaftment of Electrical and Electroniuc Engineering
East West University

Address the following points briefly (Use additional page if necessary)

1 What was the objective of the day’s activities? (If applicable. list multiple objectives)
The man objechve r,f— he dmj‘f 1¢ ko Knhow ok ouf
Fhe cubskakion . We observe &tSvunt bypes of
e pments e he cib-chahi o Sheh ar dyansloymey,
Ceolakry , &F6 AYeadl breaet ; W mmum rid dveud b byeakey,
bw -bar, blshing etc .
2 List the day’s activities according to the order of objectives listed in 1. Mention the

specifications of the equipments used/visited. Comment on how these activities fulfill your
objectives.

L. Toame foymey 1 ) Single phase () Tvees phawe (1) Auks tnstamd
Meore kype O Shlh fypa - dyoms boms?
2. Bw bt 3 (D Single bun- ba aviohqement-
GO S nade s -bat cystem wili weefonelicaHon
@) Dowdade ows ~bar WWWLLVLL
. SPL awverk byeakey e . Teolatoy
4. MM YRUm el Lf\TQMJ?‘ b yeateer
. Cwrlnk byans brymeY

6 Rotenhal Pramslory My
- F Inswlabey

3. Relate your practical activity with the theoretical knowledge you gained in the respective
academic course.

Twn pwl RCAILYM C aowlst suth Ar powel g bakn oh colBR
pna Guwikeh gear and protcekon rujuy LOWGL Lok ,umm
poowk Fyiwsboy MUY, lowb bt CF b Avarl byveaet
i e 03 aivewd b byeakey , e wuteht Praws formid

36 pen el Ygmrode o

Signature of the mentor with date Signature of academic sﬁfer‘\}iéor with date
Name: oo offlcharmms<2——  Name Joh see - Feomog—

Designation: Designation: S i< Lecttwrenr
Contact Phone #: #7723y ‘
WG Ty T o1y
LN ] "‘»'\?\?ﬂi
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polenkal bramedmmer \wanlshoy Dsolaey ebe . We see
knpwledge amd pYM.HcJ
kmowledac  ans Adwmosd game. TVhiove Hed koneudedge

helpe o> 4+ Lot eamd Phe ovaeheal acHyviHes.
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Undergraduate Internship Report

Department of Electrical and Electronic Engineering
; East West University
EEE 499
Industrial Training
Daily Activity Report

Separate Daily Activity Report should be completed by each intern for every day of work and should
be signed by the mentor from the company and the academic advisor. Copy of all the reports should be
attached to the final internship report.

Name of the company: A%hbt%ﬂﬂ'j Psrsey Sia k) D):L— Com pany imited
Name of the student: Re_zauf Telaym

D: 200F-2-8%0-00|

Date: 0\/03/2012—

Start time/End time &am +0 4 pm- L | hewr %19>

Location: Sub-Stakion

Mentor: NooY Mewhwammad

General Instructions: :

a. Itis the intern’s duty to make sure that all his/her daily activity reports are appropriately signed
by both the mentor and the academic supervisor.

b. The daily report should be a brief narration of the activities during the intemship period in the
eyes of the intern and should be completed and submitted by every intern irrespective of the
number of partners s/he might have for the presentation and final report writing purpose.

c. The report should not be a compilation of lectures notes taken during the internship, rather it
should depict what the intern has learned on a particular day.

d. In case of any confusion, intemns are strongly recommended to consult their respective
academic supervisors.
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Undergraduate Internship Report

Department of Electrical and Electronic Engineering
East West University

Address the following points briefly (Use additional page if necessary)

1 What was the objective of the day’s activities? (If applicable. list multiple objectives)

The main objeckive o b day 1<t evgw about b
W
profechve reluy, prodection b qenumakoy amd dvmns ko mev

ond. pYBAc.cHon o8 Bus -bans and Lines . Thure ant o
hpes of bwr-ban bnak APCL Swk-Skkinh. SEY -\ 220 bar
A RBOKN bbb, We alve G2z At conkvd YoonL oh His day

List the day’s activities according to the order of objectives listed in 1. Mention the

specifications of the equipments used/visited. Comment on how these activities fulfill your
objectives. :

£ M oid eivadl bt | o conkyed system -
i Tnsudhom dest '

2.

. ' - ¢ 28V, 4%y e -
4. Distwner veluy N Dc:_, gupw $ Nov, 2
S Divechonal relay ‘ Iz L‘j/h{w%y a:mm
6 Gwr f‘»“ﬂ"fm‘rmbf 12 . 0id Yemp - Indleakry
*. d—i’[’thd-nLM ; |4 wind g temp Enddekry .
€. Melevy Amp matey, 1T Dressune jubived  bowice (PRD)

V k- makry, Mega-Wets nikey,

Megas Yz mebery ede - 6 Ty avie i ssioh Une

" Buslny Connebion

: ' 18. ¢hass an{ ,
3 Relate your practical activity with the theoretical knowledge you gained in the respective
academic course.

In pwil ceodeine LoULSS suth an P owes stpAlon amd Seul beh gene
A PWHW\ otelay cowLSt we (oavned abouk Fhe MMM mem
old ekh. breaker, buchhelz ruluy , MSEames el divec fional

Jbe-A— p1 g 2/2010 Y aSuszzm

/* o)
kil Yo N

Signature of the mentor with dam Signature of academi sx"x}ﬁervisor jth date
Name: < Joor» Qe il et &
Designation: AT Bl B Designation: S 1Y ‘L % " AT
Contact Phonte #: e, wicarg cdem oy g .

S e
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ﬂbﬁur b Wwﬂjf Wﬁuj’ 7 itl/?e:uwih’a/f f?if»p pwuhh,r
difterental m&tf,. U -hl—niulm Cunge arwstey efe.

s ! Uk e
Mhﬂvic«‘&%m cubohaHIn e Se< o i
Buoruh cal amd pWC,HGA/E pank beth ate AP
o rualice Yhe Guboshaki ty Syt
helpe un o neali g i ?\“M,Hui

"T}\LCTY—H@""E khﬂdﬂllﬂ*"—
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Undergraduate Internship Report

Department of Electrical and Electronic Engineering
East West University
EEE 499
Industrial Training
Daily Activity Report

Separate Daily Activity Report should be completed by each intern for every day of work and should
be signed by the mentor from the company and the academic adviser, Capy of all the reponis should be
attached to the final internship report,

Name of the company: A%ﬁﬁ_ﬂ:‘r Pouwen Ahdien Cpwepevivg Lividad .
Mame of the student: |7l L A oo -Plonerd = o i |
I 200F - 2—|O-0C03

Date: ¢1/ﬂj'.frl_

Start ime/End time o —Xo =4 P

Location: {:”:,E-ﬂ.q_\l-;a.};u - Saa¥io &

Mentor: Mohosmwiod ey wziza v

General Instructions; . _ _ -
a. Itis the intern’s duty to make sure that all his'her daily activity reports are approprately signed
by both the mentor and the academic suparvisor. ’ o e
i b. The deily report should be a brief narmation of the activities during 11\1-? mltrr':'shtp period in the
eyas of the intern and should be completed and submitted by every intern irrespective of the
numkber of partrers s'he might have for the presentation and final report wniting purpose. .
c. The report should not be a compilation of lectures notes taken during the internship, rather it
should depict what the intem has learned on a particular day. ; )
d. Tn case of any confusion, interns are strongly recommended to consult their respective
academic supervisors.
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Undergraduate Internship Report

Department of Electrical and Electronic Engineering
East West University

Address the following points briefly (Use additional page il necessary)
I What was the objective of the day’s activities? (If applicable. list multiple objectives)

—y T ‘?-r“‘ yeadive 4-.;'—.,';,,_}_ Aemt’ey pad ke Rey Ap loeemy sbaud— e
Mj FEFRTE 'ﬁuf_ ﬂ:f.'w“m\'n ~r, .___lk“.:\ R S -.:u;zl@"f';lf.ikvu‘{\:- L f-{!-._ ‘
Coals " Soplew e e L—,;,-.w.g\ui,; S

2 List the day's activities according [0 the order of objectives listed in 1. Mention the
specifications of the equipments used/visited, Comment on how these activilies fulfill your
obiectives.

-*"I'.ﬁ, “\E‘r\‘L“ﬂ._E[hW‘_' fm!\-ibeﬂ‘ﬁ"-umr_ Are_, L{:;_—:E»‘ﬂi-‘d‘;'t— A'U&'F:ﬂ !-:-:i‘ F}ixﬂ-wm}p-rh__
Aeepitival Jo o pomew sprenalen— @ R BB and sccowds

B 2 ag-wm&rn ¥r iy & ienad— Fnhfﬁ_‘f‘: Non— --.mfim\jr‘ ?ﬁiﬂ-- ?5'
—d IE.FW wul\lx:_w-lm&:— ?M\\Fuhﬁ—- e d'..u-\-ﬂ-ﬂ./l‘k 'L'_‘.*mwlahm wa*ﬁ-\ e
:}lﬁrﬂ‘f‘-"-r&nj[‘c— Yo llhene _ antonsr@ atndis aund _:}-\wlr\::) J-ﬂ-u’-;-wxf
—hwe HI:JE_"&#;M&.QL;‘L‘E?F ) . B

'—h?iuj:klﬁ. D i 3,2*_5 AT . I.nw:ﬂ a#au-.é—-qﬂ__ Enn'ﬂ;“?f %T).tm
L e T S TS :

Ny Tove we leavive abovdi— Tevaeleadiem, “3'**5*3{%*-‘»-

3 Relate your practical activity with the theoretical knowledge you gained in the respechive
aeademic course.

S O s e Osanen vt Tusmall shiayc ugwehiodd
L’—Mmb I?'ﬁd}s"—_ l:‘ i -1.""\ ﬂ:{- \r\&_;\‘-'r_--..'l.m- R .'L;_L‘-I'!,-E By, e |.L_e PO “:_‘.'j" s'._':‘_'h i
S ﬂ*'i‘u“-.l\'mjf_ | Sl ol s d .,.1;.: .

1&%% Ay el

;S;ﬁmre of the mentor with date flii:m ) aiﬂ:ﬁ:t-if mﬁ{:::{ with date
Designation: Diesignation: f{,\ﬁﬁ LT, P‘< P
Contact Phone #:
Y
tAphammad Kamuzzaman

Zanior Engr. (Gnasatar) !
Achicin] Pewer Staten Co. Lid,
Ashiugan, B-Bana-3402
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Undergraduate Internship Report

Department of Electrical and Electronic Engineering
East West University
EEE 499
Industrial Training
Daily Activity Report

Separate Datly Activity Report should be completed by each intern for every day of work and should
be signed by the mentor from the company and the academic advisor. Copy of all the reports should be
attached to the final internship report.

Name of the company: |-\ hLu_k_,hﬂL“.;)_ o SRy AeAE Tl Lerpdna Lawshed
Name of the sudent: T vdios Frivecd S s

D neOTF - 2~ BO-DO0D

Diata: nsj{u/:_m 2

Start time/End time & ca—ia A P

Location: [ e — SadNiogy

Mentor: m n.L.;_mm - L{._&MWLU}'EAﬂ%-"f“‘“— . !

General Instructions: : . o i o
a. It is the intern’s duty to make sure that 2!! lusher daily activity reports are appropriately signed
by both the mentor and the academic supervisor. oy _ - , il
X b, T!I:e daily report should be a brief narration of the activittes during the intemship period u:_ g
eyes of the intern and should be completed and submitted by every intem Imespecuve o
aumber of partmers s/he might have for the presentation and final report WTiting purpose, g
¢. The report should not be a compilation of lectures notes taken during the internship, rather 1t
should depict what the intern has learned on a particular day. , -
d. In case of any confusion, interns are stron gly recommended to gonswlt their respect:ve
aeademic supervisors.
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Undergraduate Internship Report

Department of Electrical and Electronic Engineering
Fast West University

Address the following points briefly (Use additional page if necessary)

1 What was the objective of the day’s activities? (If applicable. list multiple objectives)

—& Ol > :—'i_-.t_';xl; n v Jearmey abed— e aﬂi‘”“—'ﬂ Tt
H"‘“?S‘?L o]~ vedeaNion S uE;:\".-:_m. 's::j— T

I. Mention the
dav's activities according to the order of objectives listed in
- L]:l;d;l:unn}; x:af the equipments used/visited. Comment on how these activities fulfill your
objectives. | :
_-§' il "“f\li Lo, '-L_ !'wf—u:."rmlrﬂ ¥ ?“ﬁ"‘l, \\ ATV ant. ——
e Dvesar Qe m\ J‘uar. 4y, Basle s ﬂmw“t‘l A

s Do Gt sk Loy Villoae o PRote— el e deidi—

a. Dive-rn— g0 ivaers
40 Uandara— L '-;_. e 172« ‘Dl"n\mﬂ_*—r “i‘:v-«r ﬁ'-'l;-sﬂ. L B
L .-' “1"' F

T h'r_‘}\::s- 'H“ﬂ!. F-"l.r-u-'a:-;‘.’*-.#*; vl 14 lel—ﬂ‘v‘-mw Bl S ‘F'ﬂ-&“"l‘-\
& TRasasame o e e 15, }r ﬁw‘m‘.l.-fl ln‘ﬁw'-‘twmmﬁm*-
= T\ E VRPN pe Yonnnn Voo 'C:-]*ru a + ww.“#‘—'ﬂ Mo,

R i “J:— -en-u'_'l-jg—u Yiov

iy ¢"“a'i'“‘"},. 'L"I _-i'—w'--tn- i &_
1e. .-'Jrﬂj'rhﬂ-"r_'.-_u_ﬁ_“.\% ::r\__m.'!-\_h'.,"
3 Relate your practical activity with the
academic course. § |

=% I “-\F'““"""E'I'A'“'*‘H—' AP ."\.-ltu& e fzacare I:tL‘E-uH""F'_ &'I__I'l"-"r{w{ll.__

theoretical knowledge you gained in the respective

.—L.-»E?ﬁ__ pé'— '?‘V'-l:-_:"\e.r.-:\ 2o Newe ove-orT T r‘:xu:i;.l!'..[ ’h‘“‘"_"
. r

B ?h-"" e~ '.;1{““.1 ey, {:_" B e . AR i.'—L"L-w- e
."'1-4\_“’._1_ G\_I;‘-,!._“‘_‘r"_" LA T A Lh'é'.l"-"x' Li'— \.u-..-g-,,a lﬁ._.._l ‘5_ _q._".:,”..,‘__ o T__‘f- R e
'@:%hﬂ.ﬁaﬁw "‘(\far‘r g NV i.f 2 hicth Pt ™

s Ty with date
e = Signa fataﬂﬂ s "w:
: te
fqlgﬂﬁml’e of the mentor with date Name: WY l;:ﬁ
D::?t, a D-asignaunn ﬁ},ﬂ: K’}(.E_
lm i Mohammpr Il:-:m[uud'm;n
Contact Phone #: Senior £ | Sanpeatan
Ashugns V= y -':-..-
:ﬂlr.lg. I "
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Undergraduate Internship Report

Department of Electrical and Electronic Engineering
East West University
EEE 499
Industrial Training
Daily Activity Report
L]
Separate Daily Activity Report should be completed by each intern for every day of work and should

be signed by the mentor from the company and the academic advisor, Copy of all the reports should be
attached to the final internship report,

i' Name of the company: ‘pl.“r"'-"‘ﬁ"“"":l" e Rt i eq Q_bw'?am;ﬂ [ES N
Name of the student: |4 Lo\ N s Pirorats . = e

ID; e = R—-"R_Bo- 003

Date: 04 [0l mol2—

Start time/End time 2 saee YT A PYW—

Location: Oy ernd s e <5 catmng. -

Meantor: T B ¥ R i J

General Instructions: . _ 1. N
a. [tis the intern’s duty to make sure that all hig/her daily activity repons are appropriately signed

by both the mentor and the academic supervisor. i £ s
. b. T:E.E daily report should be a brief narration of the activities during the intemship period i the

eves of the intern and should be completed and submitted by every intern irrespective of the
number of partmers s’he might have for the presentation and final report writing purpose. :
¢, The report should not be a compilation of leclures notes taken during the internship, rather it

should depict what the intem has leared on 2 particular day. _ i .
d. In case E:I:f any confusion, interns are strongly recommended to consult their respechive

academic supervisors.
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Undergraduate Internship Report

P

Address the Tollowing points briefly (Use additional page if necessary)

Department of Electrical and Electronic Engineering
East West University

. What was the objective of the day’s activities? (1f applicable. list multiple Dbjtmwesi

S DG o c\rsr%“r W sl g.,:._}rl'«{l k"’»ffi"" A W Lu:wwﬂa'_
shoud— difiewod— Snpen s preslaslien, haﬂﬂﬂmmmiﬁ@
ML Wﬁlrc"ﬂ"" Cx wxm—lsywhma_\-lﬁﬁ\ ‘ .

ng to the order of objectives listed in 1. Mention the

i 's activities accord L L.
% Lat 1he 2% » ; sed/visited. Comment on how these activities fulfill your

specifications of the equipments w
objectives,

b we baveud sbaud— led s padlaal ey

A CDU@\-M}—»;«M% R S O L.’m:x\—%wlffw‘ag}
.._'-'Q-rmijvw-“f— ?wnb‘;i,u_.}‘ri-ﬂ"r\.@ (i, ?ﬁ.-\m.\u W @'ﬁf.:_fﬁt

—y o %\&“&M %ﬁ}*hm P s eSB! ST
Crandid Lon @ Villone ol @ g peinn ) G Pt

N T mpell o

“"‘?5’ -ﬂ'zi‘v&m#:\ﬁw Nt _‘gmn ole i raliem-
e — aXore— A= o seede— Tiar ?a{:f P B SN, ‘?-.-J.L
Do Gh— aleselal e e m.!..u.«-_ic-M wﬁ-‘zs"“"

_ & : ) "
AF'J"‘“““LLA\_._.J D were__ enbfradad Al Otfwmhcﬁ"v'r"‘ m.;"rx:_w
B - ea@,vi,?wwév-*, o .
3 Relate your practical activity with the thearetical knowledge you gained in the respecuve

academic course. p

S g-a..:.u._.:i,n._m-:x-:?;__ O s e ,{_q..._v. \,\_r_&_ ,,_ﬂﬁ_ﬂ-.
— N %\E‘m&_ﬁ!\hﬂi ot %\;: o ﬂ.h..h«_-;ﬂ. ——ly 3‘:‘5—1-1—-—
Do P\‘FE:-LQ.._‘. _-J_W\;'%Wv._aﬁ"rﬁw“r—‘ ?fwﬁ__ BV A

bugpe ofm levenldot () | Qugon—

; - demic supervisor with date
Signaure of the mentor with date . ?:ﬂ fm\fﬂ HXAne
NIII_!IE ) < f{f‘ﬂf'f-t-—..\_‘_\_ Designation; ’d&;ﬁt
Designation: ! W g
Contact Phone #: Mahammae ¥nmruzzaman
Senior Engr. (Ganerator)
Ashugan) Pows Sipton Go Lid

Ashugan), Becuire 1402
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Undergraduate Internship Report

' Department of Electrical and Electronic Engineering
East West University

EEE 499
Industrial Training
Daily Activity Report

Separate Daily Activity Report should be completed by each intem for evcry‘da:.r of work and should
be signed by the mentor from the company and the academic advisor. Copy of all the reponts should be
attached to the final internship report.

Name of the company: P’R'L”“‘?\‘"“ﬁ POREE aetion Qaveprnag 144,
Name of the smdent: Ll diane™ Alawasd Ssege—

ID: ar07 — - B -0063)

Date: 0s /ol [12—

Start time/End time 2 dAae o | P—

Location: Opersdasi  Tees i gi—

Mentor: MA P = Yimmpen o Lievugony
General Instructions:

a. Itis the intern’s duty to make sure that all his/her daily activity reports are appropriately signed

by both the mentor and the academic supervisor. o . _ ) o
" b. The daily report should be a brief narration of the activities during the internship period in the

eyes of the intemn and should be completed and submitted by every intemn urespeciive of the
aumber of partners s'he might have for the presentation and final report writing purpose. .

¢. The report should not be a compilation of lectures notes taken during the internship, rather it
should depict what the intern has learned on a particular day. : _ _

d. In case of any confusion, interns are strongly recommended to consult their respective
academic supervisors.
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ar

Address the following points briefly (Use additional page if necessary)

Department of Electrical and Electronic Engineering
East West University

1 What was the objective of the day’s activities? (If applicable, list multiple objectives)
—y et Obfea H - n}d@‘,* g 1‘\"“"“6;“' o B
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Tl ﬁﬂ'ﬁ-"u‘: "‘"}\{} "T;'w:.k--w i T:rlﬂ-__ “_,_I"' A __';'—”“"f":é-:lt-:‘»ﬂ o,

—y

objectives listed in 1. Mention the

i day’ ivities according to the order of
s s iy . these activities fulfill your

specifications of the equipments used/visited. Comment on how
objectives, !
|
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3 Relate your practical activity with the thearetical knowledge vou gained in the respective

academic course.
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Undergraduate Internship Report

Department of Electrical and Electronic Engineering
East West University
EEE 499
Industrial Training
Daily Activity Report

Separate Daily Activity Report should be completed by each intern for every day of work and should
be signed by the mentor from the company and the academie advisor. Copy of all the reports should be
attached to the final internship report.

Name of the company: ..;;Hj,._,,.,:_,-,-—. L e Re Ao e 6y Covas arary AL
Name of the student: |+ L LA v Pilowad. = meo

m: RODY - Re-00%

Date: "_\_?/ﬂlfjl;f" =]
Start time/End time & Brne - P —

Laocation: D wm\—-l: Ty —

Mentor: Ma e RAnaaia—  Yesbh ahy (Wevagen

General Instructions: » _ .
a. Itis the intern's duty to make sure that all his'/her daily activity reports are appropriately signed

by both the mentor and the academic supe rViSOT, e
‘ b. The daily report should be a brief narration of the activities during the internship period in the
eyes of the inter and should be compieted and submitted by every intern irrespective of the
number of partners she might have for the presentation and final report writing purpose, )
¢c. The report should not be a compilation of lectures notes taken dering the internship, rather it
should depict what the intern has learned on a particular day. . _
d In case of any confusion, interns are strengly recommended 1o ‘consult their respective

academic supervisors,

Department of Electrical And Electronic Engineering, East West University
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Undergraduate Internship Report

s Department of Electrical and Electronic En gineering
A East West University

Address the following points briefly (Use additional page if necessary)

1 What was the objective of the day’ s activities? (If applicable. list multiple objectives) 1\,
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listed in . Mention the
the day's activities according to the order of objectives
) i;::tf'canoui of the equipments used/visited. Comment on how these activities fulfill your
nbjectwes
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3 Relate your practical activity with the theoretical t-:r-uwled ge you gained in the respective
- academic course. E
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date
' i Signature of acndi pervisor with
S1gnatlum of the mentor with date S }{hﬂr{m Lgl
?Iq}::'.il;lﬁﬂﬂﬂ‘ Designation: r-lg.c-f;

Contect Phone #:
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Undergraduate Internship Report

Department of Electrical and Electronic Engineering
East West University
EEE 499
Industrial Training
Daily Activity Report

Separate Daily Activity Report should be completed by each intern for every day of work and should
be signed by the mentor from the company and the academic advisor. Copy of all the reports should be
attached to the fingl internship report.

Mame of the company: -H,,qui.&m- o PO AR Covaprry loial,
Name of the smudent: | Lol b o Pl e SowsE "

ID: copT-n—Eo—poD
[ Date: '::‘f—sf"-":.-"/,-':.-f. o

Start time/End time A b = el

Location: e R -
| Meator MNA . —Fr e Alehsedny Ciwsen) |

General Instructions: 2 _ o
2. Itisthe intern’s duty to make sure that all his/her daily activity reports are appropriately signed
by both the mentor and the academic supervisor. . _ _ _ M-
) b. The daily report should be a brief narration of the activities during the intemship period i the
eves of the intem and should be completed and submitted by every intern uTespective of the
n‘umberofpmmrs s/he might have for the presentation and final report wriling purpose. .
c. The report should not be a compilation of lectures notes taken during the internship, mther 1t
should depict what the intern has learned on a particular day. . ‘_ ]
d. In case of any confusion, intems are stron gly recommended to ‘consult their respective
academic supervisors.

Department of Electrical And Electronic Engineering, East West University
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Undergraduate Internship Report

i®

Address the following points briefly (Use additional page if necessary)
i

Department of Electrical and Eiect:mnic Engineering
East West University

What was the objective of the day’s activities? {1 f applicable. list multiple objectives)
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List the day's activities according to the order of objectives listed in L. Mention the

specifications of the equipments used/visited. Comment on how these activities fulfill your
objectives,
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3 Relate your practical activity with the theoretical knowledge you gained in the respective
' academic course,
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Undergraduate Internship Report

Department of Electrical and Electronic Engineering
East West University
EEE 499
Industrial Training
Daily Activity Report

Separate Daily Activity Report should be completed by each intern for every day of work and should
be signed by the mentor from the company and the academic advisor. Copy of all the reports should be
attached to the final internship report.

Name of the company: BhQML‘K‘WC‘;r” pova— Q\‘D\lyibﬁ\ Q_.OW\P«JW\:, 14d.

Name of the student: Tl N~ Pldivad = e

ID: 200F- 2-Ko - D05

Date: D?ﬁ/ﬁ]/}"}

Start time/End time % ove—Nn =) Pyv— / / h et M}
Location: T wsirnandot o n, vt O 1
Mentor: ' [5[‘ kt{;,{ Kﬂ/}j{-ﬁ'ﬂ ﬁe‘7 s

General Instructions: . )

a. Itis the intern’s duty to make sure that all his/her daily activity reports are appropriately signed
by both the mentor and the academic supervisor.

b. The daily report should be a brief narration of the activities during the internship period in the
eyes of the intern and should be completed and submitted by every intern irrespective of the
number of partners s/he might have for the presentation and final report writing purpose.

¢. The report should not be a compilation of lectures notes taken during the internship, rather it
should depict what the intern has learned on a particular day. :

d. In case of any confusion, interns are strongly recommended to consult their respective
academic supervisors.

Department of Electrical And Electronic Engineering, East West University
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Undergraduate Internship Report

Department of Electrical and Electronic Engineering
East West University

Address the following points briefly (Use additional page if necessary)

What was the objective of the day’s activities? (If applicable. list multiple objectives)

oy W
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2. List the day’s activities according to the order of objectives listed in 1. Mention the
specifications of the equipments used/visited. Comment on how these activities fulfill your
objectives. —Note dwon - basimy .
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Relate your practical activity with the theoretical knowledge you gained in the resp

3.
academic course.
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Signature of th t ith date Signature of academjc supervisor with date
ignature of the mentor w1 a;7 ﬂ-{j, o V\(/m\(ﬂ:gi

Name: /2, /«{5/; l‘@{ﬁﬁﬂf P Designation: }Wg " m

Designation: L7, ,

Contact Phone #:0/?/2(???2 [f?
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Undergraduate Internship Report

Department of Electrical and Electronic Engineering
East West University
EEE 499
Industrial Training
Daily Activity Report

Separate Daily Activity Report should be completed by each intern for every day of work and should
be signed by the mentor from the company and the academic advisor. Copy of all the reports should be
attached to the final internship report.

{f Name of the company: Ah(iw—ca»mvs_% DOWENT @ k\;\m\ QQWLPU:\LL e
Name of the student: TR Lo — Paneed Cibeneng
ID: 2007 =2~ O~ 06D
Date: 10/6;/3‘1——
Start time/End time 22 e\ —~\ PN ( / ﬂ/_/)/ch %ﬁ) )
Location: A e NEV VIS S Ry SV W I ™ R
Mentor: d @; K‘LS/’) fzat'n,"]‘{}’ K& )

General Instructions: )

a. Itis the intern’s duty to make sure that all h’g/her daily activity reports are appropriately signed
by both the mentor and the academic supervisor.

i b. The daily report should be a brief narration of the activities during the internship period in the
eyes of the intern and should be completed and submitted by every intern irrespective of the
number of partners s/he'T might have for the presentation and final report writing purpose.

c. The report should not be a compilation of lectures notes taken during the internship, rather it
should depict.what the intem has learned on a particular day.

d. In case of any confusion, interns are strongly recommended to consult their respective
academic supervisors.

Department of Electrical And Electronic Engineering, East West University
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Undergraduate Internship Report

e

Department of Electrical and Electronic Engineering
East West University

Address the following points briefly (Use additional page if necessary)

1 What was the objective of the day’s activities? (If applicable. list multiple objectives)
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2. List the day’s activities according to the order of objectives listed in 1. Mention the

specifications of the equipments used/visited. Comment on how these activities fulfill your
objectives.
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3. Relate your practical activity with the theoretical knowledge you gained in the respective

academic course. 3 N
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- Signature of the mentor with date Signature of agademnic sypervisor with date
Name: é / 44\5 A f&ry[\,]—) Kay . Name: Y\WA\\( I~

Designation: 7kt anevs e % Designation: Ao, pg“_‘
Contact Phone #: /72 ¢ 8734 ? :
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Undergraduate Internship Report

Department of Electrical and Electronic Engineering
East West University
EEE 499
Industrial Training
Daily Activity Report

Separate Daily Activity Report should be completed by each intern for every day of work and should
be signed by the mentor from the company and the academic advisor. Copy of all the reports should be
attached to the final internship report.

Name of the company: AM-\A"'_Z’ 4?(37/0*“-‘“’ 26 Lo prviy '\-Hﬂ
Name of the student: [t 12\ \3 e st B e

ID: R607] - m-|D—~ 662

Date: W /oi /j;gb\L__

Start time/End time = e A PVWA_ («‘_L\_ i éﬂgf-k{}‘.:o:e }‘;;1
Location: o e SR s dand- Qs R ol
Mentor: ' B/ kash Ka 7L fZ"y G

General Instructions: - )
a. Itis the intern’s duty to make sure that all his/her daily activity reports are appropriately signed
by both the mentor and the academic supervisor.
b. The daily report should be a brief narration of the activities during the intership period in the
eyes of the intern and should be completed and submitted by every intern irrespective of the
number of partners s/hé might have for the presentation and final report writing purpose.

c. The report should not be a compilation of lectures notes taken during the internship, rather it’

should depict what the intern has learned on a particular day. ' ‘
d. In case of any confusion, interns are strongly recommended to ‘consult their respective
academic supervisors.

Department of Electrical And Electronic Engineering, East West University
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Undergraduate Internship Report

ﬁ &"’ Department of Electrical and Electronic Engineering

East West University
" Address the following points briefly (Use additional page if necessary)

1 What was the objective of the day’s activities? (If applicable. list multiple objectives)
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2. List the day’s activities according to the order of objectives listed in 1. Mention the
specifications of the equipments used/visited. Comment on how these activities fulfill your
objectives. ;
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< Relate your practical activity with the +heoretical knowledge you gained in the respective
academic course. ;
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Signature of the mentor yith date Signature qf academic § ervisor with date
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