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EXECUTIVE SUMMARY

To obtain a B.Sc. in Electrical and Electronics Engineering from East West University we
have to do thesis or industrial training. We chose industrial training and we chose to do it at
Ashuganj Power Station Company Limited (APSCL). Our training duration was of about 15
days. We stayed at the dormitory of the training center of APSCL.

This report consists of a brief description of the works, visits of the different sites and of the
knowledge that we acquired at APSCL. We came to know about the different power plants,
its operation, its production and output capacity.

Our training was divided into three parts. In the first part we learned about how water from
the Meghna River is treated and boiled by burning gas from Bakhrabad to produce steam,
which is used to drive steam turbine to run the generator to produce electric power. In the
second part we learned how gas is burned to be used at the gas turbine and the exhaust from
it is used to fuel another steam turbine. Lastly in the third part we learned how gas and air is
used in a gas engine to produce electric power. This internship gave us the opportunity to
verify by theoretical and practical knowledge and experiences to enhance understanding of

academic course.
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CHAPTER 1: INTRODUCTION

1.1 Objective of Internship

The main objective of this internship is to gain practical knowledge and experience to
enhance understanding of academic topics related to power station and switchgear by
application of the theoretical knowledge. This internship gave us the opportunity to
familiarize with the working environment and will influence our interest to select career. In
this internship report, we focused on the power generation system, protection and
maintenance of the power plants of Ashuganj Power Station Company Ltd. (APSCL). The

daily training schedule of our internship program is given in table 1.

Table 1: Daily schedule of the industrial training.

Date Section Time Mentor
24-12-2012 | Instrumentation and 8.00am- 4.00pm | Mr. Saifur Rahman
control/Auto Control Assistant Engineer (1 & C)
25-12-2012 | Instrumentation and 8.00am- 4.00pm | Mr. Saifur Rahman
control/Auto Control Assistant Engineer (1 & C)
27-12-2012 | Instrumentation and 8.00am- 4.00pm | Mr. Saifur Rahman
control/Auto Control Assistant Engineer (1 & C)
28-12-2012 | Control Room (unit 3, 4 | 8.00am- 4.00pm | Mr. Saifur Rahman
and 5) Assistant Engineer (1 & C)
29-12-2012 | Instrumentation and 8.00am- 4.00pm | Mr. Saifur Rahman
control/Auto Control Assistant Engineer (1 & C)
30-12-2012 | Instrumentation and 8.00am- 4.00pm | Mr. Saifur Rahman
control/Auto Control Assistant Engineer (1 & C)
31-12-2012 | Generator Division 8.00am- 4.00pm | Mr. Kazi Abdul Kaium
Assistant Engineer (Generator
division)
01-01-2013 | Generator Division 8.00am- 4.00pm | Mr. Kazi Abdul Kaium

Assistant Engineer (Generator

division)

Department of Electrical and Electronic Engineering, East West University 12
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Date Section Time Mentor

02-01-2013 | Generator Division 8.00am- 4.00pm | Mr. Kazi Abdul Kaium
Assistant Engineer (Generator
division)

03-01-2013 | Generator Division 8.00am- 4.00pm | Mr. Kazi Abdul Kaium
Assistant Engineer (Generator
division)

04-01-2013 | Control Room of 8.00am- 4.00pm | Mr. Md. Mizanur Rahman

combined cycle power Shift Charge Engineer (CCPP)

plant/Gas engine plant

05-01-2013 | Combined cycle power | 8.00am- 4.00pm | Mr. Md. Kamruzzaman Bhuyan
plant/Gas engine plant Manager (E & IC)

06-01-2013 | Combined cycle power | 8.00am- 4.00pm | Mr. Md. Kamruzzaman Bhuyan
plant/Gas engine plant Manager (E & IC)

07-01-2013 | Combined cycle power | 8.00am- 4.00pm | Mr. Md. Kamruzzaman Bhuyan
plant/Gas engine plant Manager (E & IC)

08-01-2013 | Combined cycle power | 8.00am- 4.00pm | Mr. Md. Kamruzzaman Bhuyan
plant/Gas engine plant Manager (E & IC)

1.2 Company Profile of APSCL

APSCL is the second largest power station in Bangladesh. It is situated in Ashuganj,
Brahmanbaria right by the side of the Meghna River over an area of 263.55 acres. The
present total power (electricity) generation capacity of its nine units is 778 MW. As a part of
the Power Sector Development and Reform Program of the Government of Bangladesh,
APSCL was incorporated under the Companies Act 1994 on 28th June 2000. Ashuganj
Power Station (APS) Complex (with its Assets and Liabilities) had been transferred to
APSCL through a Provisional Vender’s Agreement signed between Bangladesh Power
Development Board (BPDB) and APSCL on 22nd May 2003. All the activities of the
company started formally on 1st June 2003. From that day the overall activities of the
company along with operation, maintenance and development of the Power Station are
vested upon a management team consisting of the Managing Director, the Director

(technical) and the Director (finance) [1].
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According to the Article of Association of the Company, 51% of the total shares are held by
BPDB and the rest 49% is distributed among Ministry of Finance, Ministry of Planning,
Power Division, MOPEMR (ministry of power, energy and mineral resources) and Energy
Division, MOPEMR of Government of Bangladesh (GOB). The authorized capital of
APSCL is Taka 15,000 millions and the paid up capital is Taka 1 million. The total
Manpower of the company is 525 as on 30.06.2011 [1].

The electricity generated in this power station is supplied to the national greed and it is
distributed to the consumers through the whole country through the national greed. This
power station plays a significant role in the national economic development by generating
more than 10% of the total demand for electricity in the country. In this power station,
natural gas from Titas Gas Transmission & Distribution Company Ltd. is used as fuel. Water
from the Meghna is used through intake channels for steam generation and cooling of
generated steam and used water (used for cooling) is again thrown into the Meghna through
discharge channels. Huge water from the discharge channels are used for irrigation in the dry

season. It is known that about 36,000 acres of land of Ashuganj are irrigated by this water

[1].

1.3 Future Plans of APSCL

APSCL is planning to increase its overall power generation capacity to 2102 MW by 2015.
APSCL is going to construct one 225 MW combined cycle power plant with its own fund
which is expected to be completed by April 2014. APSCL will establish two 450 MW
combined cycle power plants known as 450 MW combined cycle power plant south project
and 450 MW combined cycle power plant north project. The project will be completed by
December 2014 and October 2015 respectively. Another 200+10% MW modular power plant
will be established, which is expected to be completed by July 2013 [2].
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CHAPTER 2: STEAM TURBINE POWER PLANT

2.1 Working Principle of Steam Turbine

In this chapter we will see how APSCL produces power from steam power plants. We will
also see main equipments of steam power plant, their functions and how water is collected
and purified and then boiled to produce steam. We will also see how turbine works in steam
turbine plant in APSCL. Now we will discuss the overall function of steam power plant in
APSCL in this chapter.

Ashuganj power station generates steam using water from the Meghna River. First of all

water is collected and sent to the water treatment system.

At the water treatment system de-mineralized (demi) water is produced after the water goes
through several processes. It is highly purified to be boiled and ideal for the generation of
steam. Then this water is taken to the boiler using a pump. At APSCL water tube boiler is
used. Air and fuel is needed to operate the burner and produce steam. Air through forced

draft fan (FDF) and methane (CH,) gas as fuel is used, which is supplied by Bakhrabad.

As a result steam is produced and its temperature is 170-175° C and pressure of the produced
steam is almost 30 bars. The steam is then taken from the boiler and with the help of super
heater (SH) its’ temperature is increased to 521° C and pressure is increased to also 135 bars.
Next it is sent to the high pressure turbine (HPT) and the exhaust steam is taken to re-heater
(RH). Now its temperature decreases to 335° C and pressure decreases to 33 bars. Using RH
the steams temperature becomes 521° C and pressure becomes 135 bars. After that the steam
is sent to the intermediate pressure turbine (IPT) and then to the low pressure turbine (LPT).
At this time the turbine starts to rotate the generator shaft and a speed of 3000 rpm is
maintained. Then electricity is produced. The exhaust of LPT enters intothe condenser. Now
temperature and pressure becomeequal to 46° C and 0.1 bars respectively. Next it is taken to
low pressure heater one (LPH1) and low pressure heater two (LPH2) at temperature 126° C
and pressure is very low. This steam is taken from boiler feed pump (BFP) to boiler drum
through high pressure heater one (HPH1) andhigh pressure heater two (HPH2) and again in
turbine. Figure 2.1 shows a schemetic diagram of the arrangement of the different

equipments of the water and steam cycle.
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Figure 2.1: Schematic diagram showing water and steam cycle of unit 5.

2.2 \Water Treatment System

We observed the water treatment plant in APSCL, which is shown in figure 2.2. The water
treatment plant is used to produce clean water, which is used for cooling purposes, and demi-
water, which is used for steam production. The main source of water is the Meghna River,
which provides the required 421 ton/hour water. The river water contains many suspended
particles and dissolved gases. Therefore, it is very important to filter the water and purify the

water.

Figure 2.2: Water treatment plant.
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In this section we discuss about the three parts of the water treatment plant. These are as
follows.

1. Primary filter,

2. Pump,

3. Final filter.

2.2.1 Primary Filter

Water is the most important element in a steam power plant at APSCL. Water is first
collected from the Meghna River through primary filter. This water is used mainly for

generation of steam, for condenser, cooling of overall system, cooling of lubricating oil etc.
There are three stages in the primary filter system.

a. Heavy duty bar screen,

b. Rotating bar screen,

c. Travelling bar screen.

a. Heavy duty bar screen: The first stage of the screening system is heavy duty bar screen. In
this stage water is screened by trust rack. Heavy wastes like wooden pieces, dead animals,
water hyacinth are removed from the water in this stage.

b. Rotating bar screen: In this stage scrapers are used to screen the water. Smaller wastes,
which the heavy-duty bar was not able to remove, are removed from the water in this stage.

c. Travelling bar screen: Small wastes like small pieces of stone, sand are removed from
water in this stage. Here 57 baskets are arranged in such a way that screens the water by
passing water through net. It is the most effective and modern screening process. The wastes
are separated from nets by spraying water. A tray is placed below the baskets to collect
separated wastes.

2.2.2 Pump

There are two raw water pumps, circulating cooling water pumps and clean water pumps in
the water treatment plant. With the help of the two raw water pumps, water is first collected
from the Meghna River, and then water is sent to the intermediate basin with the raw water
pump. The circulating cooling water pumps are used to send water to the condenser, lube oil
system and jacking oil system for cooling purpose. Clean water pumps are used to send water

to the intermediate basin for the final filtering.
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2.2.3 Final Filter

From the intermediate basin, we use some chemical dosing to get demi-water. In this process

we have to follow some steps to get demineralization. These are given below.

a. Gravel filter: In the gravel filter, un-dissolved substance from the clean water is removed.

b. Scavenger filter: In the scavenger filter, organic substance such as bacteria, oil etc. is
removed.

c. Cation filter: The cation filter removes dissolved slot of cation part such as Ca** from
CaSO0;.

d. Anion filter: In the anion filter, SO4* ions from the CaSO, is removed.

e. Mixed Bed filter: Both anion and cation ions are removed in this stage.

. - : - , Gravel _| Scavenger
River Screening Basin Filter Eilter
A
Storage . Anion Cation
Tank Mixed Bed < Filter Filter

Figure 2.3: Flowchart showing the whole filtering processes of water.

Once the water is taken from the river, it is screened and then sent to the basin. From there
the water is sent to cation and anion filters through the gravel and scavenger filters. Finally
the water is stored in the storage tank through mixed bed. Figure 2.3 shows a flow chart of
the processes and filter the water goes through before it is suitable for used in the power

station.

2.3 Boiler

There are two types of boilers, one is fire tube and other is water tube. In APSCL water tube
boiler is used. In every steam power plant there are three stages of water tube boilers. At
APSCL, the boilers we saw are manufactured by the Babcock & Wilcox Company. After the
water is treated at the water treatment plant, the treated water is introduced to the boiler. The
basic purpose of a boiler is to turn water into super-heated steam. The steam gets collected
into the steam drum, which is a part of the boiler. The steam enters through the primary pipe
and flows in the superheated tubes. It is further heated and is finally taken out through the
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main stop valve. This steam is then used to drive the steam turbine. The steam temperature at
the inlet is about 521° C. Figure 2.4 shows a diagram of a boiler of unit 4 that we saw at
APSCL. The boiler is controlled by two different ways, one is manually and other is

digitally. Most of the equipments are controlled both manually and digitally.

Manual and digital operational equipments are given below.

1. Boiler drum,

2. Super heater 1, 2 and 3,
3. Burner,

4. Spark rod,

5. Boiler master,

6. AIr,

7. Gas,

8. Economiser,

9. Re-heater,

10. Measuring Equipment,

11. Controlling Equipment.

Figure 2.4: Boiler section of steam turbine unit 4.

Department of Electrical and Electronic Engineering, East West University 19



Undergraduate Internship EAST

UNIVERSITY
2.4 Boiler Equipments

2.4.1 Boiler Drum

Boiler drum is used to reserve water which comes from the economiser. The level of water in
the drum is measured with the help of the level transmitters. If the level crosses the upper
limit or goes below the lower limit then the plant will trip. Boiler drum is a steam separator,
so it is very important to control the level of the saturated steam. This is done by an

automatic system.
2.4.2 Super Heater 1, 2 and 3

In APSCL for steam generation purpose, three super heaters are used. A super heater is a
device used to convert wet steam into dry steam. Therefore super heater provides super-
heated steam. This super-heated steam is used for rotating the turbine. If wet steam goes to
the turbine then this steam can damage the turbine blade. The temperature of the super-

heated steam inside the super heater is about 521° C and pressure is 135 bars.
2.4.3 Economiser

The economiser is a device which serves to recover some of the heat being carrying by
exhaust flue gases. The recovered heat is utilized to raise the temperature of feed water that is
being supplied to the boiler. It needs less heat to convert the water into steam. As a result
consumption of fuel decreases and it increases the steaming capacity of the boiler. The

economiser used in APSCL is used for the same reason.

2.4.4 Re-heater

Re-heater is a part of the boiler similar to economiser. Re-heater heats the steam that comes
from the high pressure turbine. The steam coming from the high pressure turbine has
temperature of 335° C and pressure of 33.8 bars respectively. The re-heater heats the steam
and sends to the intermediate pressure turbine which has temperature of 521° C and pressure
of 31.3 bars respectively.

2.4.5 Burner

Burner is known as a furnace. Burner is the chamber in the boiler where natural gas is burned
with the presence of air for producing heated gas or flue gas. In APSCL water tube burner is
used to generate heat for making steam. The temperature inside the furnace chamber is about
1200°-1500°C. The treated water from the feed water tank through economiser enters the

boiler.
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2.4.6 Spark Rod

A spark is needed in the burner to start the fire. This is done with the help of spark rod. A
high voltage is produced between two points which creates an arc or spark. This arc is good
enough to ignite the burner. During the ignition process, the spark rod goes into the burner
and ignites. Then the rod is pulled back. For this process it uses small amount of air and gas,
which is provided by a separate pipe line. A labeled diagram of the spark rod is shown in
figure 2.5.

Spark rod

Figure 2.5: Spark rod.

2.4.7 Boiler Master
The steam pressure system is sometimes called the boiler master. The boiler master maintains

the steam pressure by adjusting the amount of gas and air flow to meet the desired pressure.

2.5 Boiler Control System
2.5.1 Air Control System
To burn gas in the boiler, we need oxygen which is collected from air. The equipments that

are used in air control system are listed below.

a. Forced draft fan,
b. Air pre-heater.

a. Forced draft fan: Forced draft fan (FDF) is used to collect air from nature. In the steam
power plant there are two forced draft fans that are used to collect air. In the forced draft fan,
there are inlet vane actuators which control air collection. Forced draft fan is used for feeding
air from the nature into the furnace for the burning of natural gas. When generator load
increases, then it increases air collection from nature. A typical forced draft fan of unit 4 is

shown in figure 2.6.
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b. Air pre-heater: In the air pre-heater chamber, air is heated to remove moisture from air.
There is a drive in the chamber which uniformly distributes heat all over the chamber. The
collected air is pre-heated before it is sent to the furnace for combustion. If the motor’s speed
is less than a preset value it gives a signal to the control room. If the speed falls and
continues, after 3 minutes it will trip the boiler. A tachometer is connected with the driver to

measure the speed.

Purging: When the burner is fired for the first time or when it is fired after it was kept closed
for a long time, it is necessary to clear the burner of any unwanted gas which may have been
accumulated. If this unwanted gas is not removed then there might be an explosion when the
burner is fired. This will damage the burner. The process that is used to remove the unwanted
gas is called purging. With the help of forced draft fan air is blown in the burner which forces

the unwanted gas out.

Figure 2.6: Forced draft fan.

2.5.2 Gas Control System

In APSCL natural gas is used as a fuel for ignition and combustion in the boiler to produce
heat. The natural gas is supplied by Bhakrabad gas transmission of Bangladesh. The mixture
of gas and air are burned in the boiler to produce heat. There are many types of equipments
that are used in gas control system. Three are given below.

Control gas line valves: Control gas line valves control the gas flow into the boiler by
changing position of valve in the pipe. It can be controlled manually or automatically.
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Gas flow meter: Gas flow meter measures the amount of gas flowing into the pipe per hour.

Gas heater: Gas heater is used to dry the natural gas. Gas pipe is passed through the boiler so
that the gas is heated by hot steam. This heat also removes moisture and different particles

from gas.

2.5.3 Temperature

Resistance temperature detector: At APSCL, resistance temperature detector is used for
accuracy and long-term stability. The resistance temperature detector is called resistance
thermometer. It is a temperature sensor that detects any change in electrical resistance of
some materials with changing temperature. Resistance is measured by applying a constant

current and measuring the voltage drop across the resistor [3].

2.5.4 Controlling Equipments

Safety valve: If there is excess pressure more than a specified limit in the boiler, then the
safety valve will open up and release some of the steam into the atmosphere. This prevents
building up of excessive pressure in the boiler. The safety valve is located above the steam
space in the boiler. The safety valves operate on the principle that a valve is pressed against
its seat through some agent such as screw or spring by external weights or force. When the
steam force due to boiler pressure acting under the valve exceeds the external force, the valve
gets lifted off its seat and some of the steam rushes out until normal pressure is restored
again. Figure 2.7 shows a safety valve that we saw at APSCL.

Figure 2.7: Safety valve.
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There are two pumps for controlling oil.

1. Lube oil pump: It is mainly used for pumping lube oil. It pumps more lube oil into the
system if the pressure of the lube oil falls. The lube oil pump needs to be able to operate over

a wide range of temperature and liquid viscose conditions.

2. Jacking oil pump: A jacking oil pump is commonly used for pumping of jacking oil to the
shafts of steam driven turbine and generators, prior to start up or after shutdown of the power
plant. It also helps to maintain the oil film between shaft and the bearing for cooling.

2.5.5 Measuring Equipments

Pressure gauge: Each boiler has a pressure gauge, as shown in figure 2.8, which measures the
pressure of the steam that is being generated in the boiler. The transmitter is usually mounted
at the front top of the boiler drum. The gauge has to be clearly visible to the attendant so that
he can easily record the pressure reading. These gauges are used to measure gas and air

pressures.

Figure 2.8: Pressure gauge.

Limit switch: Certain switches are needed to be operated when a particular amount of object
passes through it. This is done by the limit switch with a preset value. This controls switching
of machine and to count objects passing through a particular point. At APSCL these types of
switches are used to operate steam and gas valves [4]. An example of limit switch that we
saw at APSCL is shown in figure 2.9.
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Figure 2.9: Limit switch.

2.6 Steam Turbine

A steam turbine is a mechanical device that extracts thermal energy from pressurized steam
and converts it into rotary motion. The turbine mainly consists of rotary and stator blades
wheels. The steam is expanded from a high pressure to a low pressure either in nozzles or in
the blades where it is transformed into the mechanical work. The steam power plant of

APSCL has a casing cover around the blades that contains and controls the working steam.

Figure 2.10: Steam turbine.

The steam turbines at APSCL have two types of blades, which are stator blades and rotor
blades.

Stator blades: The fixed or variable incidence blades attached to the axial-flow compressor

stator casing.
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Rotor blades: The blades which are attached to the rotor of the steam turbine are called rotor
blades. By exerting a force on the blades with the steam causes the rotor to rotate. Figure
2.10 shows the rotor blades and we can also see that the blade sizes are decreasing step by

step.

Sections of steam turbine: The steam turbines used in APSCL are kept in three different
sections or chambers. The size and characteristics of the blades of the turbines in these
sections are different from each other.

2.6.1 High Pressure Turbine

From the super heater the high pressure steam first enters to the high pressure turbine. The
blades in the high pressure turbine are the smallest of all turbine blades, this is because the
incoming steam has very high energy and occupies a low volume. The blades are fixed to a

shaft and as the steam hits the blades it causes the shaft to rotate.

2.6.2 Intermediate Pressure Turbine

From the re-heater the steam goes to the intermediate pressure turbine. The steam has
expanded and has less energy when it enters this section, so here the turbine blades are bigger
than those in the high pressure turbine. The blades are fixed to a shaft and as the steam hits
the blades it causes the shaft to rotate. From here the steam goes straight to the next section

of turbine set.

2.6.3 Low Pressure Turbine

From the intermediate pressure turbine steam enters into the low pressure turbine and
continues its expansion. The blades of the turbine of this section are larger than the previous

two sections but the energy of steam is less than the previous two sections.
2.6.4 Steam Control Valves
Control valve controls the flow of steam. Three types of valves are described below.

Live steam valve: Live steam valve controls the initial flow of steam and then it is transferred

to the main stop valve.

Main stop valve: Main stop valve controls the flow of steam then it is transferred to two
different regulating valves. This main stop valve can also control the trip block, if the steam
generation and flow increases or decreases about a pre-set value. Figure 2.11 shows a main

stop valve in the middle of the figure.
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Regulating valve: Regulating valve controls the flow of steam. The two regulating valves are
situated on both sides of the main stop valve. It controls how much steam enters the turbine.

Figure 2.11 shows the two regulating valves.

Figure 2.11: Main stop valve (middle) and regulating valves (left and right).
2.6.5 Governor

Governor is a device that regulates and controls the speed of the steam turbine by controlling
the flow of the steam into the turbine. Depending on the speed requirement governor sends
signal to the steam control valves to open or close so that the required amount of steam is
supplied to the turbine.

2.7 Turbine Equipments

2.7.1 Condenser

There are two condensers used in APSCL where one is left condenser and the other is right
condenser. Both work in the same way. If one is damaged then the other does the work. A
condenser is a device which condenses the steam at the exhaust of the turbine. The steam is
converted to water by the condenser. Very low pressure at the exhaust of the turbine with the
help of vacuum is created, which pulls the steam towards the condenser. Circulating water
flows through the condenser tubes to remove heat from the condenser, which causes the
exhaust steam to condense. The condensed water is supplied to the feed water tank, which
can be used as feed water to the boiler. Left condenser and right condenser are shown in
figure 2.12.
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Figure 2.12: Left condenser and right condenser.
2.7.2 Hot Well Tank
The condensate steam is collected in the hot well tank which is located at the bottom of the
condenser. The hot well tank stores the condensate for re-use and recirculation in the cycle.

A hot well tank is shown in figure 2.13.

Figure 2.13: Hot well tank.
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2.7.3 Low pressure heater

The water that is taken from the hot well tank and given to the feed water tank is heated with
low pressure (LP) heater. There are two LP heaters in the steam power plant of APSCL. The
heat for the LP heater is provided by some of the steam exiting from the low pressure turbine
(LPT) and intermediate pressure turbine (IPT). Steam of 222° C and 91.2° C from LPT and
IPT respectively is extracted by extraction line and flowed over the tubes which carry feed
water. The temperature of feed water rises to about 127° C when it passes through the LP

heater. Figure 2.14 shows a low pressure heater of unit 4.

2.7.4 High pressure heater

Feed water is pumped from the feed water tank by boiler feed pump (BFP) into the high
pressure (HP) heater. Steam from high pressure turbine (HPT) and intermediate pressure
turbine (IPT) are extracted by extraction line and flowed over the tubes which carry feed

water. The steam releases heat and feed water receives heat.

There are two HP heaters in the steam power plant of APSCL, one of which is shown in
figure 2.15.

Figure 2.14: Low pressure heater.

The HP heaters of unit5 are out of service so a bypass line is installed in the boiler to bypass
the feed water from feed water tank to economiser. Because of this fault of the HP heater, the
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production of unit5 has decreased to 140 MW from 150 MW. Here 10 MW power is enough
to meet the total power demand of a district in Bangladesh. So it is a large amount of power
loss for the power plant.

Figure 2.15: High pressure heater.

2.7.5 Feed Water Tank

The feed water tank is a reserve tank. Water from hot well tank through low pressure one
(LP1) and low pressure two (LP2) heater is brought to this tank. From feed water tank feed
water is transferred to the high pressure (HP) heater. Boiler feed pump (BFP) is used to
transfer feed water to the HP heater.

2.7.6 Lube Oil and Jacking Oil

Lube oil means lubrication oil. It is used to protect the turbine bearing by lubricating them.
During normal operation, main oil pump driven by AC motor supplies the lubrication oil. A
standby pump driven by AC motor supplies lubricating oil if there is any failure of main oil
pumps. When main oil pump and stand by oil pump cannot provide lubricating oil with
required pressure, an emergency oil pump driven by DC motor supplies the lubricating oil.
Lube oil is also used for cooling purpose. A lube oil tank is shown in figure 2.16 which is

used for storing the lube oil.
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Figure 2.16: Lube oil tank.

Jacking oil: Before the generator and the prime mover shaft starts to rotate, the shaft lies low
in close contact with the bearings. Jacking oil helps to lift the shaft up a bit and also
maintains the oil film between shaft and the bearing till the rotor speed is adequate enough.

2.7.7 Journal Bearing

A journal bearing basically is a cylinder which surrounds the shaft and it is filled with a type
of fluid lubricant. In this bearing a fluid could be the medium that supports the shaft to avoid

metal to metal contact.
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CHAPTER 3: GENERATOR

3.1 Working Principle of AC Generator

AC generator works on the principle of electromagnetic induction, that is, a potential
difference can be produced across a conductor if it is placed in a varying magnetic field. In
general the voltage is produced by rotating a coil in a magnetic field. At APSCL this is done
either by burning fuel to make steam from water for rotating the turbine or by burning fuel to
use its kinetic energy for rotating the turbine. The name plate data of the different generators
that we saw at APSCL are shown in table 2.

Table 2: Generator ratings of steam power plant and combined cycle power plant.

Description Steam power plant Combined cycle power plant

Unitland2 | Unit3,4and5 | Gas turbine unit 1| Steam turbine unit
and 2

Name of the BBC ABB GEC (UK) GEC (UK)

manufacturing | (Germany) (Germany)

company

Rated terminal | 64 MW 150 MW 56 MW 34 MW

output

Rated terminal | 11 KV 15.75 KV 13.8 KV 13.8 KV

Voltage

Rated current 4200/4690 A | 6965 A 2911 A 1799 A

Rated frequency | 50 Hz 50 Hz 50 Hz 50 Hz

Number of poles | 2 2 2 2

3.2 Generator Components

3.2.1 Stator

The stator is a stationary part of the generator. It either contains a permanent magnet or an
electromagnet. When the stator is an electromagnet, it contains wire winding which are
energized with the help of AC or DC supply. Depending on the type of the generator, the

stator can also be the armature. The stator will be the armature if the voltage output is
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generated there. At APSCL, the generators have the stator as armature and are made of cast
iron and mild steel plates. The stators have numerous slots so that the armature windings can
be placed there.

3.2.2 Rotor

Rotor is the rotating part of the generator. They may contain windings depending on the type
of the generator. These windings are excited with the help of external power source to
produce magnetic field. As the rotor rotates, a changing polarity induces an AC at the stator.
At APSCL the rotor is used as the field exciter. The rotor is driven by the generator prime

mover, which are the steam turbine, the gas turbine and the gas engine.

3.2.3 SlipRing

Slip rings are metal rings which are fitted over the shaft of the rotor and are insulated from
the rotor. They rotate as the rotor shaft rotates and one end of the rotor winding is connected
to the slip ring. These rings help transfer of electricity from the stationary brushes to the

rotating rotor.

3.2.4 Carbon Brush

Carbon brush as we can see in figure 3.1, is a block made of carbon compound. Carbon
brushes are placed over the slip rings and these brushes glide over the slip rings and conduct
electricity. The carbon brushes are also fitted with springs, so that when brushes go down by

friction over time, carbon brushes will still remain in contact with the slip rings.

Figure 3.1: Carbon brush.
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3.3 Excitation system of AC Generator

An electric generator requires a magnetic field. This magnetic field is either provided with
permanent magnet or by field coil. When a field coil is used, a current is flown through the
coil to generate the magnetic field. This process of generating a magnetic field with the help
of an electric current is called excitation. At APSCL all the generators use field coils for
excitation system. Some of the units are self-excited, where some of the power output from
generator itself is rectified and used for the field coils. Figure 3.2 shows an outside view of
the excitation system of unit 2. Unit 1 of APSCL uses a similar excitation system.

Figure 3.2: Excitation system of unit 2.

3.3.1 AC Excitation

This system contains an AC generator which provides current for the field coil of the main
generator and it is placed on the same shaft as the main generator. The field coil of the AC

generator is energized with the help of pilot exciter, which is one kind of brushless exciter.

3.3.2 DC Excitation

In DC excitation system, a portion of the AC from each phase of the generator itself is fed
back to the field windings as DC through a rectifier. Initially before the generator starts

generating power, an external DC source, such a batteries are used for the field windings.

3.3.3 Brushless Excitation

In brushless excitation system, there are permanent magnets which are mounted on the rotor
shaft and a 3 phase winding on the stator. When the rotor rotates a current is induced in the
three phase windings on the stator, as the windings cut the magnetic field lines of the
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permanent magnet. This induced current is fed to the field circuit of the main exciter through
a three phase rectifier, which controls the main field coil of the generator. This system makes
the generator completely independent of external power source. Pilot exciters, which are used
in APSCL, are one kind of brushless exciter. The arrangement of a pilot exciter is shown

schematically in figure 3.3.
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Figure 3.3: Circuit diagram of a brushless exciter [3].

3.3.4 Rectifier Room
The alternating current that is taken from other power station is converted into direct current
for DC excitation and storage. This room contains large rectifier units for the rectification of

three-phase AC, which is then converted to DC. A rectifier unit is shown in figure 3.4.
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Figure 3.4: A rectifier unit.

3.4 Battery Backup System

APSCL uses its own generated power and power from other power stations to run its
electrical equipments. In case of any power generation failure of its own and the other power
stations, the emergency power supply is provided from a large number of backup batteries
stored in the battery room. In figure 3.5 we can see the batteries arranged on the rack of the
battery room.

If the generator stops suddenly, the hot shaft will tend to bend and will be damaged. To
prevent this, the shaft must be kept running at a low speed of 12 revolutions per minute and
this is done with a motor which is powered from the battery backup system.

The batteries those are used in the battery backup room are nickel cadmium (Ni-Cd) type.
The voltage of each of the Ni-Cd battery is 1.2 V. In the battery backup room there are about

184 batteries stacked on metallic shelves, which provide approximately 220 V.

Figure 3.5: Batteries stacked in the battery backup room.
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3.5 Synchronization

The power that is generated by the power plants of APSCL and all other power stations in the
country is supplied to the main grid. Generators must be connected in such a way that
generated power does not interfere with one another and for this purpose output power must
be synchronized. If generated parameters are not synchronized properly, the generator, the
prime mover and the windings may get damaged. The generator may start consuming power

from the grid instead of supplying it.

There are four factors of synchronizing a generator, which are listed below.
1. Synchronization of frequency,

2. Synchronization of voltage,

3. Synchronization of phase sequence and phase angle.

3.5.1 Frequency

The frequency of the power output must match with that of the national grid, which is 50 Hz.

Since the generators of APSCL have 2 poles, to match the grid power, generator must run at

120 f
P

a speed of 3000 rpm (Ns = where N; is the speed, f is the frequency and P is the number

of poles). With the help of the governor this speed is always maintained.
3.5.2 \Wltage
The generator output voltage that is supplied to the national grid must be equal to the grid

voltage. This voltage is maintained by controlling the excitation current of the main

generator.
3.5.3 Phase Sequence and Phase Angle

The phase sequence of the generator output must match with the phase sequence of the
national grid. The phase sequence is generally denoted by R-Y-B. If the phase sequences do
not match, then a large current will flow in the phases, which will damage both the generator
and the grid. The phase angle of the generator must be same as that of the national grid.

3.6 Cooling System

The generators of APSCL run continuously for a long period of time and high current flows
through the windings and the conductors of the generators. This produces a large amount of
heat. If this heat is not removed it can damage the windings and other parts of the generator.

For this reason cooling system is required to keep the temperature of the generator in control.
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There are three types of cooling systems that are used at APSCL for generator cooling
purpose. These are given below.

1. Hydrogen cooling,
2. Water cooling,

3. Air cooling.

3.6.1 Hydrogen Cooling

This cooling system is only used in unit 1 and unit 2 of APSCL. The thermal conductivity of
hydrogen is higher than other gases. It also has high specific heat capacity, low density and
low viscosity, which is very good for cooling purpose. APSCL has its own hydrogen
production plant where water is broken down to produce hydrogen, which is then filled into
cylinders and is supplied to unit 1 and unit 2.

3.6.2 Water Cooling

In this cooling system de-mineralized water is continuously pumped through the hollow
structured slots of the stator and the shaft of the generator. As the de-mineralized water
comes in contact with the hot parts, it absorbs the heat and then it is sent to the cooling
chamber, from where it is recirculated after cooling. De-mineralized water is used since it
does not cause corrosion of the pipes.

3.6.3 Air Cooling

This cooling system is mainly used in the combined cycle power plant. Air from the
atmosphere, which is cooler than the generator, is passed through it. As the air passes through

and comes in contact with the surface of the hot parts, it absorbs the heat and exits.

3.7 Generator Protection

3.7.1 Over Current Protection

At APSCL differential relays are used for over current protection of the generators. These
relays are used to protect the generator and its equipments from damage, when a high current
flows through it. This occurs when there is a short circuit due to breakdown of winding
insulation or due to overload on the supply system. A current transformer is connected to the
output of the generator. When current higher than the preset value flows through it, the over
current relay is activated, which trips the circuit breaker and disconnects the generator from
the bus bar.
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3.7.2 Over \oltage Protection

If there is a sudden loss of the generator load, the speed of the generator shaft will increase
and consequently output voltage of the generator will increase. The over voltage protection is
provided by two over voltage relays. These relays have two units, one is the instantaneous
relay which is set to operate at 130-150% of the rated voltage and the other is IDMT (inverse
definite time relay) which is set to operate at 110% the of rated voltage [5].

3.7.3 Over and Under Frequency Protection
At APSCL, if the generator frequency exceeds 5% of the rated frequency then the

protection system activates.

Over frequency occurs when there is the excess generation. This condition is corrected by
flowing less steam and burnt gas through the turbines with the help of the governor [5].

Under frequency occurs when there is excess load on the generator. The rate at which the
frequency drops with the increase of load is very fast and cannot be corrected manually. So
an automatic load shedding scheme is used. According to the scheme loads are dropped
(loads are disconnected) in stages, starting with the least essential load, dropping 20 to 50 %

of the total load on the power plant [5].

3.7.4 Stator Earth Fault

This fault usually occurs when the insulation of the stator windings wear out or get damaged.
This can also be caused by moister or oil in combination with the dirt, which settles on the
surfaces of the wire windings outside the stator slots. Since this creates a short circuit and
high amount of current flows through the windings it can cause serious damage to the stator
windings. At APSCL the generator neutral is grounded through a current transformer. When
earth fault occurs and current flows through the current transformer, it measures the current
and detects the stator earth fault state and the same current is used to energize the relay to
trip. This system is used for all the generators of APSCL.

3.7.5 Rotor Earth Fault

As the generator operates for a long time, the rotor may be affected by vibration and stress.
These stresses can cause the windings to wear out and the windings can get earthed. The
rotor earth fault protection device consists of a current injection device which applies an AC
voltage to the rotor windings by means of a slip ring fitted on the rotor. The current is applied
to the rotor through a coupling capacitor. In the normal condition, the system is floating and

the current flowing through the device is zero as the resistance is high. When a fault occurs,
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the current increases causing the relay to operate. The relay can be configured for alarm or
trip depending on the criticality [5].

3.7.6 Reverse Power Relay

The function of the reverse power relay is to prevent a reverse power condition. Reverse
power condition is also known as motoring. In this condition, power flows from the bus bar
into the generator. This occurs when there is a failure in the prime mover of the generator.
At APSCL the reverse power relays are set to operate at 20-40% of the power required by the

generator to drive the prime mover at the rated rpm of 3000.
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CHAPTER 4: COMBINED CYCLE POWER PLANT

4.1 Working Principle of Combined Cycle Power Plant

The combined cycle power plant (CCPP) of APSCL is composed of two gas turbine units
and one steam turbine unit. At first air is compressed and then this compressed air is sent to
the combustion chamber. In the combustion chamber the compressed air is used to burn the
natural gas, which produces burnt gas with high amount of kinetic energy. This burnt gas is
used to rotate the turbine. The exhaust gas that comes out of the turbine has enough energy to
boil water to produce steam. This steam is used to rotate the steam turbine of the CCPP.
Figure 4.1 shows the position and the arrangement of gas turbine section, steam turbine
section and boiler of the CCPP.

= -;/J_(;as turbine-1

«?@/ C: Stt-nrql

Figure 4.1: Top view of CCPP.
4.1.1 Gas Turbinel
There are two types of gas turbines. These are given below.
1. Shaft power gas turbine,

2. Jetengine gas turbine.

The two gas turbines that we saw at APSCL are of shaft power type. The gas turbines are
driven with the help of burnt gas. This burnt gas is produced by burning natural gas
(methane). For this burning process, air is needed which is taken from the atmosphere

through air filter. The air is also compressed by an axial compressor.
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The gas turbine has two types of blades. These are stationary blades and rotating blades. The
gas turbines of APSCL have 16 stages. Each stage consists of 59 fixed and 59 rotating
blades. As the burnt gas passed through the turbine, the gas particles hits the turbine blades
exerting force and thus makes the turbine to rotate. The temperature of the exhaust gas that
comes out of the turbine is 500° C. The rated speed of the generator to which the turbine is
connected, is 3000 rpm and has a rated output voltage of 13.8 KV. The arrangements of the
different components of the gas turbine unit are shown in figure 4.2.

Natural gas Exhaust gas

Combustion
Chamber

Air from atmosthere Air Intake
> Filter

Diesel Torque Gear Exciter
Engine Converter Box

Figure 4.2: Schematic diagram of the arrangement of the components of gas turbine unit.

To the boiler of
Steam Turbine

5 unit

Compressor

Generator

4.1.2 Steam Turbine

The steam turbine used in the CCPP is almost same as the steam turbine used in the steam
turbine power plant.

In CCPP of APSCL there is one steam turbine. This steam turbine has two sections or
chambers. These are given below.

1. High pressure turbine chamber,

2. Low pressure turbine chamber.

The exhaust gas that comes out from the gas turbine has very high temperature which is used
to produce steam. This steam is used to run the steam turbine.

The only difference between the steam turbines of the CCPP and the steam turbine power
plant is that the steam turbine power plants have furnace for producing the flue gas but the

CCPP does not, as it utilizes the exhaust gas to produce steam.

4.2 Gas Turbine Equipments
4.2.1 Combustion Chamber
Combustion chamber is an enclosed vessel where air and gas are burned to produce burnt

gas. There are ten burners in the combustion chamber. At APSCL the air and gas are supplied
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to the combustion chamber at a ratio of 15:1. The temperature of the burnt gas that is
produced in the combustion chamber is about 1000° C.

4.2.2 Compressor

The compressor that is used in the CCPP of APSCL is of axial type and has working
principle same as the compressors used in the steam turbine power plant. The compressor
consists of 13 stages of blades, each stage having both stationary and rotating blades. The

compressor compresses the air and increases its pressure. The compression ratio is 8:1.

4.2.3 Diesel Engine

At APSCL, diesel engine is used to run the compressor. The compressor, turbine and the
diesel engine all are connected to the same shaft. As the turbine starts to rotate and as its

speed reaches 1800 rpm, the diesel engine is disconnected, because this speed is sufficient for

the turbine to run the compressor. Figure 4.2 shows a diesel engine of gas turbine section.

Figure 4.3: Diesel engine.

4.2.4 Exhaust Stack

The exhaust gas that comes out of the gas turbine is normally used for boiling water in the
steam turbine section of CCPP. After the thermal energy of the exhaust gas is used in the
boiler, the exhaust gas which now has a temperature of 100° C is released to the atmosphere
through the exhaust stack.

When only the gas turbine unit of CCPP is operated, the exhaust gas of high temperature
(500° C) is released directly into the atmosphere. A motor driven gate is used to control the
flow of exhaust gas of gas turbine. This gate controls whether the exhaust gas will go to the

steam turbine unit or the atmosphere directly.
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4.2.5 Torque Convertor

Torque convertor is one kind of coupling that is used between the diesel engine and the gas
turbine shaft. It consists of fluid in an enclosed box, where the shaft of both the diesel and
gas turbine are sealed into it from opposite ends. As the diesel engine shaft starts to rotate the
fluid inside it also start to rotate in the same direction, this rotating fluid makes the turbine

shaft to rotate.

4.2.6 Air Intake Filter

The air from the atmosphere that is sent to the compressor is filtered first. This is done with
air intake filter. It removes any unwanted particles that can come in with the air that is sucked
in from the atmosphere, so that it does not cause improper combustion. The filters of CCPP

are capable of filtering out object as small as 0.1 mm.

4.3 Steam Turbine Equipments

There are several equipments that are used in the steam turbine section of CCPP. The

arrangement of the equipments and, the flow of water and steam are shown in figure 4.4.

100°C
Exhaust gas /\
< Deaerator Storage Vessel >
LP Evaporator &
Boiler Drum
T T LP Circulation Exéﬁrf]trl)on
220° C-230° C Pump
Economiser

Boiler Feed

Pump T T
4
C » HP Evaporator
490°C

HP Circulation
39 bar

Pump
» Superheater »

Condenser 2

h 4

Condenser 1

500°C exhaust gas T
from Gas Turbine
Unit

Figure 4.4: Schematic diagram showing the water and steam flow in the CCPP.
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4.3.1 Boiler Drum

The boiler drum of the steam turbine unit of CCPP is used for the same purpose as that of the
steam turbine power plant. Compared to the steam turbine power plant, the size of the boiler
of CCPP is smaller.

4.3.2 Low Pressure Evaporator

The demi water that is used for making steam is heated in stages. In the first stage this is
done with low pressure (LP) evaporator. This increases the temperature of the demi water to
118-120° C. At CCPP the LP evaporator is placed at the top of the boiler, where the
temperature of the exhaust gas is lowest and has a value of 120° C. From the LP evaporator

the demi water is sent to the economiser.

4.3.3 Economiser

Economiser is used to raise the temperature of feed water that comes from the deaerator
storage vessel. This economiser is capable of raising the temperature of the feed water to
220-230° C. At CCPP the economiser is placed at the top of the boiler just below the LP
evaporator. The thermal energy of the exhaust gas from the gas turbine is used to raise the

temperature of the feed water.
4.3.4 High Pressure Evaporator

High pressure (HP) evaporator is the next stage of the demi water heating process. At this
stage the thermal energy of exhaust gas is used to convert demi water to steam. The HP
evaporator is placed just above the super heater in the boiler, where the temperature of the

exhaust gas is 240° C.

4.3.5 Super Heater

The super heater is a device that is used to convert the wet steam into dry steam. The super
heater is placed at the bottom of the boiler because at this place the temperature of the
exhaust gas entering the boiler is highest and has a value of 500° C. The super heater also
increases the pressure of the steam to 39 bars. From the super heater the super heated steam

is supplied to the steam turbine.

4.3.6 Condenser

At CCPP a condenser is used to condense the exhaust steam coming out of the steam turbine.
This is done so that the steam that is condensed to water can be re-used. The exhaust steam
has a temperature of about 45° C. The condenser also creates a low pressure of about 0.5 bars

so that the exhaust steam can rush out of the turbine. In CCPP there are two condensers, the
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first condenser is active all the time and the other is used only when the first one fails or

malfunctions.

4.3.7 Deaerator

Deaerator is a device that is used to remove air and other dissolved gases from the feed
water. The feed water that enters the deaerator has a temperature of 40° C. From the
deaerator the feed water is stored in the dearator storage vessel, where the water has a

temperature of 50° C.
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CHAPTER 5: GAS ENGINE

5.1 Gas Engine Working Principle

The gas engines at APSCL are run by natural gas. At first air and natural gas are mixed at a
ratio of 11:1 and then compressed by a compressor which is initially run by a motor. The
compressed mixture is passed through an inter cooler and is sent to the compressor for
further compression. This process is continued until the mixture is compressed to a desired
ratio of 10:1. Then this compressed air is fed to the internal combustion (IC) engine where
combustion takes place and the engine shaft starts rotating, the same shaft is coupled to a
generator. The exhaust gas coming out of the gas engine is used to drive an additional gas
turbine, which is a part of turbocharger. This additional turbine is coupled to the compressor
of the gas engine, so that the compressor can be driven by the exhaust gas of gas engine. As
the gas turbine starts running, the motor running the compressor is disconnected

automatically. The gas engine of APSCL has 16 IC engines.
5.2 Gas Engine Equipments

5.2.1 Compressor

Compressor is a device that increases the pressure and reduces the volume of the air or gas
that is passed through it. The compression ratio of the compressor input and output volume is
11:1. The compressor contains blades just like the turbines but the blades are place in reverse
order, ascending to descending in terms of blade size. After compression the pressure of the
fixture becomes about 6 bars. At APSCL a DC motor is used to run the compressor. Once the
gas engine starts running, the exhaust is used to run a turbine which is coupled with the
compressor. When the speed of the turbine reaches 1500 rpm the DC motor is automatically
disconnected.

5.2.2 Four Stroke IC Engine

At APSCL, there are 16 V-shaped 4 stroke engines each having 20 cylinders. These engines
have four strokes or moments, which are intake stroke, compression stroke, combustion
stroke and exhaust stroke. During the intake stroke compressed air and gas mixture is entered
into the cylinder and the piston moves to the rear end. In the compression stroke the piston is
pushed to the near end, while the volume of the mixture is reduced and pressure is increased.
Then in the combustion stroke the compressed mixture is ignited with the help of spark plug.

As combustion takes place a high amount of pressure is produced which pushes the piston
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towards the rear end. The pistons of the neighboring cylinders are connected in such a way
that this combustion stroke make compression stroke in the adjacent cylinder. Finally during
the exhaust stroke the spent exhaust gas is cleared out of the cylinder. As the stokes repeat
and the process continues, the piston connected to the shaft through crank converts liner
motion into rotating motion and thus makes the shaft to rotate. Figure 5.1 shows one of the

20 cylindered 4 stroke gas engine.

Figure 5.1: Four stroke gas engine.

5.2.3 Generator

The gas engine which acts as prime mover has its shaft coupled with the generator. As the
engine runs it drives the generator to produce power. The gas engine generator at APSCL
produces 53 MW in total. There are sixteen generators each producing 3.345 MW. The
generators have 4 poles and run at a rated frequency of 50 Hz and speed of 1500 rpm.

5.2.4 Silencer
Silencer is a device that is used to reduce the noise of the gas engine. The exhaust of the gas
engine produces a lot of noise. To reduce the noise a silencer is fitted at the exhaust end of

the engine.

5.2.5 Turbocharger

The gas engines at APSCL use turbocharger to increase efficiency. The turbocharger is a
device that uses the exhaust gas coming out of the engine to run a small gas turbine. This
turbine is connected to a pump that packs more air-gas mixture into the gas engine. As more
combustion takes place more exhaust is produced, faster the gas turbine rotates and more air-

gas mixture is poured into the engine cylinder.
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5.2.6 Pre-Heater
The air and the gas that are being mixed and fed to the engine cylinder are heated to increase
thermal efficiency. This is done with the help of pre-heater.

5.3 Gas Engine Cooling System

5.3.1 Air Cooling

The external surface of the combustion cylinder is fitted with fins, which are made of metal
that are good conductor of heat. The heat that is generated during the combustion process in
the engine conducts through the metal fins and when air is passed over the fins, the heat is

absorbed by the air.

5.3.2 Water Cooling
The water is also flown through the jacket like structure fitted with the engine. The water
coming in contact with the hot surface absorbs the heat and moves on as the flow is

continuous. This water is then cooled with help of radiator and fans.

5.3.3 Radiator Fan

The radiator fan is used at two different places. It is installed over the fin like structure of the
combustion cylinder to accelerate the radiation process. The water storage tank used for
water cooling is also fitted with radiator fans to cool the water. Each fan consumes 6.6 KW

power with 6.6 KV rated voltage.

5.3.4 Ventilation Fan

The rooms where the gas engines are kept get heated beyond the comfort of the operator and
maintenance people. The physical property of some of the materials may change due to
excess heat in the engine room. For this, ventilation fans are installed on the walls of the
room to cool down and make condition good enough for work. The sixteen IC engines are
kept in two different rooms. Each room is installed with four ventilation fan. Usually the
room temperature is above 40° C but the fans can reduce the temperature by an amount of
10° C.

5.3.5 Oil Tank

Oil tank stores and supplies all the oil needed for the gas engine power plant. It supplies the
jacking oil for the generator, lube oil for the bearing. The lube oil is also used for cooling by
supplying a continuous flow of this oil through certain parts which over heats. The oil is also
used in the piston and cylinders so that they do not heat up by friction and seize the system.
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CHAPTER 6: CONTROL ROOM

Control room is one of the most important parts of a power station. The control room is used
to operate the switchgear, generator, motor, relay, turbine etc. at APSCL. There are 5
different control rooms at APSCL.

1. Control room of the steam turbine unit 1 and 2,
2. Control room of the steam turbine unit 3 and 4,
3. Control room of the steam turbine unit 5,

4. Control room of the combined cycle power plant,

5. Control room of the gas engine.

6.1 Control Rooms of Unit1, 2,3,4and5

There are three different control rooms in the steam power plant section of APSCL. Control
room 1 is used for operating unit 1 and 2, control room 2 is for unit 3 and unit 4, and control
room 3 is for unit 5.

Control room 1 is the oldest and uses an analog system. From the control room all the
equipments such as boiler, burner, condenser, feed water pump, low pressure and high
pressure heater etc. can be controlled. If fault or problem occurs, the control room operators
have to fix it manually, as the damaged parts and equipments are no longer manufactured by
the manufacturer. This is one of the reasons why this control room is operated by senior
engineer of APSCL.

The control room 2 is used for controlling unit 3 and 4. This room contains different types of
analog meter to keep track of the system behavior. There are also indicators which tell
whether the temperature, pressure and other values of the system are too high or too low.
Depending on the state of the indicators, necessary steps or programs can be initiated to
stabilize the system. If any necessary steps are not taken, the system will start an alarm to
alert the operator. If still no action is taken then the whole system will be automatically
tripped and power generation will be halted.

The room also contains recorder which continuously record every meter readings and system
behavior. This helps for future analysis of the system and helps to figure if any control room

operator failed to take the required steps in case of a fault.
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Control room 5, which is used for controlling unit 5, is completely computerized. All the
indicator, meters and operation status are all shown on a computer screen. The system
behavior and all the other recordings of unit 5 are stored in the computer.

6.2 Control Room of CCPP and Gas Engine

In corner of the combined cycle power plant, there is the control room. In figure 6.1, we can
see the meter panel board, which is part of the operation desk, displaying different readings
of the system, Here all the metering and controlling systems of this plant are maintained. In
the control room, equipments are operated from operating desk. In the operating desk there
are some test buttons like lamp test, leak test, purging etc. This room also contains different
equipments such as fault checking display, meter panel, temperature checking panel,
vibration checking meter and boiler water level checking meter. The different types of pump,
valve and fan are controlled from this room. Cooling water pump, high pressure (HP) and
low pressure (LP) dosing pump, HP and LP mixer pump, make up water pump, lube and
jacking oil pump, HP and LP circulation pump, feed pump, main condenser extraction pump
are all controlled from this room.

Combined cycle power plant control system is analog and backdated controlling technology.

So its efficiency started going down. Now a day it is very difficult to maintain and repair it.

HEEEEE ==
B e

Figure 6.1: Panel board of combined cycle power.
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Control system of the gas engine power plant is totally digitalized and controlled by
computer. The system will automatically trip if any fault that can be rectified from the
control room is not rectified. This control room controls the 16 IC engines. The gas that is
used for the engine needs to be more than 94 percent methane. This is also monitored from
the control room. The air and gas mixture and compression ratio is also monitored and
maintained from this room. There are 18 digital control panels for the 16 gas engines where 8
control panels are controlled by a master control panel. At APSCL two master control panels

are used for the 16 gas engines.
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CHAPTER 7: CONCLUSION

APSCL is the second largest power station in Bangladesh, which is playing an important role
in producing power for the nation and thus contributing to the country’s economy. APSCL
produces and supplies 778 MW of electric power to the national grid. Its contribution to the
country is about 15% of the total national power generation sector. APSCL is a combination
of steam, gas and combined cycle plants for the power generation purpose. It has a total of
nine units, where six are steam turbine units, two gas turbine units and one gas engine unit.
Control units 1, 2, 3, 4 and 5 are used to control steam power plants. Combined cycle power
plant and gas engine power plant have their own control rooms.

At first we visited steam power plant. There we saw how water is collected, purified and then
boiled to produce steam. This steam is then used to rotate the turbine for power generation.
There we also observed how air is collected from nature and filtered so that it is suitable to be
mixed with natural gas, for burning to generate heat for the boiler. There are several
switchgears and control rooms to control the overall system for producing steam and power
generation. We have observed various protection schemes which are used for the protection
of the equipments.

We also visited gas generator division, motor winding shop, rectifier room, battery room and
various types of relays used for protection at the generator division. There we also learned
about the different excitation systems of the generators and motors. Maintenance of the
generator is the main challenge in a power station.

Next we visited combined cycle power plant (CCPP) where mixture of air and natural gas is
burnt to drive a turbine for power generation and the exhaust hot gas is used in the boiler to
boil water for producing steam.

At last we visited gas engine power plant where gas engines are used as prime mover to drive
generators.

APSCL is a large power station in Bangladesh, so we were very lucky to get a chance to
work with a group of communicative people in APSCL. We got an enriched practical

knowledge during our intern times which will be helpful in our future working life.

7.1 Problems

1. Participation in different practical works in APSCL is prohibited by the policy of APSCL.

So we could not participate practically, we were just able to observe.
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2. We could not collect some important information in which we were much interested in

because of the company confidentiality policy.

3. The mentors, who were assigned to train us, were only able to give us time when they

were free from their official work.

4. Sometimes it was very hard to understand the matters as our mentors were unable to show

the internal configurations and parts of the machinery properly.

7.2 Recommendations

Our internship time was only 100 hours which was not sufficient for gaining proper practical
knowledge. Considering the benefits of practical knowledge, the Electrical and Electronic
Engineering department of East West University should take necessary steps to extend the
duration of internship.

Before going to internship, students must complete the related course that will help them to
understand the topic much better. Students should also go through books and topics such as
generator and its principle and switchgear, which were studied in the previous semester to get
a better idea about industrial application.

If the academic advisor could give some suggestions related to the power station and an
outline of what to learn during the internship before the internship program, it would be very
helpful for the students taking EEE 499 (industrial training).
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APPENDIX

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

Seg_?arate Daily Activity Report should be completed by each intem for every day of work aﬂd 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: ASHU(nBN"S POWER STATION COMPRNY LTIMITe

Name of the student: ™O. Mermusnur. Bashadl Shabo

ID: , 2999-L -§v-9Q6

Date: 24=12—-2012
| Start time/End time 00 ayn — 4.00 PM™

Location: T omd / auko contael |
Alator - / !
i Meutor: Sastun Padrnaun ! }
General Instructions:

It is 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. :

k. 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
numbet 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 inter has learned on a particular day. .

d. In case of any confusion, interns are strongly recommended to consult their respeciive

academic supervisors.
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Department of Electrical and Electronic Engineering
East West University '

&

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

ctives)

L ponsideck CA pSLLY)

1 What was the objective of the day’s activities? (If applicable. list multiple obje
8 A‘z‘\,\namh wa N}\\m\«m& Powan ahakion Compuny

® Types & onik 8 s Bk
O Totd rorll Cqmd% 8 De-raled C«pga‘da :
c_mh& sypkerm

& Ovanedl  Skeam pew( Plaw@

§ -Bean—Comind_ayem

% List the day’s activities according
specifications of the equipments use

abjectives. . :
® Looskien v ARy, R Barues &mkc}\iﬁw@-m& -
® APSCL tn wnew™ Prascrod Pousr, Pl which i}s*"‘*"’ﬂ\%\ X““WQ‘ e
Pk Buk AXIUL 1k Aty dduk An ARER
W) Gy Erasane_

® Typant "Thnee Fypey anes® Shcnwn W) Ny
whane, G ane akeme , Ao ©1OA ol 0Ny Sp. gy SIAGEW

® bodolokion Copacihy -@ Uik Wrgad and produa = GA™N
@) U} and, 4t and st produee = 15 ™MW
©) Gran Ewging pradons = oMW
@) Eodh Gwou dunbing produi = SEMW
y Q) Sheoun dunbing prsduts .
® Mwlm e Caputidy s 3xg toW g = 24 MW

to the order of objectives listed in 1. Mention the
d/visited. Comment on how these activities fulfill your

o Relate your practical activi.ty with the theoretical knowledge you gained in the respecfive
academic course. _ '
AN @A cant, &L\«\m*\&\ - o) o emnenyy ond Hounee ok
el eangy WS ol Yed wilh puwsasn ki (EEE=44Y)
Sifure Plcbman : | ‘ _
24[12]1% g MGk
Signature of the mentor with date - Signature of academic supervisor with date
Name: Name: .
_Designation: Designatio: ggfé:;\;"sul Haque
Contact Phone # QXX ARR 13841 EEE Department
; East West University
Eags. Saifur Rshmsn Dhaka, Bangladesh.
Assistant Engineer (UC) :
Ashugan) Power Stasion Ce. Lid.
Ashugan, B-Bana.
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Department of Blectrical and Electronic Engineering
Bast West University
EEE 499
Industrial Training
 Daily Activity Report -

Separate Daily Activity Report shou!d be completed by each intern for every day of work ai'xd should
¢ company and the academic advisor. Copy of all the reports should be

be signed by the mentor from th
attached to the final internship report.

General Instructions:
a. Ttisthe intern’s
by both the mentor and the academic SUPervisor. ,
‘ intemship period 10 the

duty to make sure (hat all hisfher daily activity Teports are appropriately signed

b, The dally report chould be a brief parration of the activities during the
~ eyes of the mtemm and should be completed and submitted by every {ntern irrespective of the

qumber of partners o/he might have for the presentaﬁon and final report \writing purpose.

¢. The report should not be compilation of Jectures notes taken Juring the nternship, rather 1t
chould depict what the intern has Jearned on @ partioular day. af

d In case of any confusion, interns & strongly recommended. 10 consult their respective

academnic Supervisors.

Department of
Electri
rical and Electronic Engineering, East W
, est University
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&

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) .
A%ijt wiPh  yaken w M ade o B Q’“&J‘U&_
ﬂ s w—a&—U\ Jaom ‘rruza‘ﬁ'na\ v s

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. v ' :

@ River_ weaken

® Raw W\&{mpw

® Primany Aidkes s () Heawy dedy Dan Renaan @) Mn}h\%,qu Kenen
© Trsudtong gen s .

® TW‘PW"\% SOV & ‘ﬁ&w“@
= 1) Roww - weden pump amd. Lt CDOLM
wodes, PUmp ;s whene fnsw S @m \»R”&m‘pw\r\p Fhem e woden dly

@*‘5‘?-;:\ ¥ rdesmediole Diong,
rod dulen 1-e Gl @) Scavamgen © Cobimn @ amien © Mravadl Blodle
B 2018 b dad oFen ek domi ameh Prcmasd Semdl

’Eﬂ! hol Nejru\ |
- plond-C 4 somw wheag }Mm”!g ey ‘
3 Relate your practical activity with the theoretical knowledge you gained in the respective i

6 academic CO:;M AR \ ; | : S W Q&\ S Qulsg:

e (R

&W&aﬁmun & | 5 ; | ‘
44/[2//7- : _SAL%‘QA,Q Rl [ e S ‘

Signature of the mentor with date . Signature of academic supe!.rvisor with date "
Nan?e: . Narr}e: ; Dr. Anisul Haque
Designation: Designation: Professor
Contact Phone # QL121Z2R18%4 | EEE Department
z : East West University
Dhaka, Bangladesh.
Eagn. Saifar Rahman -
Assistant Engineer (HC)
Ashuganj Power Station Co. Lid.
Ashuganj, B-Baria.
f ‘ ' 2
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artment of Electrical and Electronic Engineering
East West University ; :
EEE 499
Industrial Training
Daily Activity Report

Dep

very day of work and should

Separate Daily Activity Report should be completed by each intern for e
m the company and the academic advisor. Copy ‘of all the reports should be

be signed by the mentor fro
attached to the final internship report.

Na:he of the company:

| Name of the student:

General Instructions: ‘ .
a2 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. S

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 jrrespective 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 Jectures notes taken during the internship, rather it
should depict what the intern has learned on a particular day. : :

4 In case of any confusion, interns are strongly recommen

academic Supervisors.

ded to consult their respective

Department i
p of Electrical and Electronic Engineering, East West Universit
, rsity
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Department of Electrical and Electronic Eﬁgineering
: 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)
ORguiente. wih aun lew P ard P2 equipment
© Botlan _condmel EXQ RN :

9¢ . List- e 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.

Rotden eordmad sydemy O Asre mhcwé () Texp OO W) wam

Wm FoF (Fonea dnokk dom)
) L Fom :
) dedad vas
A

MW Buamauts -
Py Dormpne
3 Relate your practical activity with the theoretical knowlecige you gained in the respective

cademic C .
a. i w Uew /D asnd Bupcrare PRSSEMS i oy
ppadR IS kakion QNW(\ﬁEE:M.L)

! 7/ 12//2 : : = G 12
; Signature of the mentor with date - Signature of academic supervisor with date
Name: Name: Dr. Anisul Haque
Designation: Designation: lé%)éels)sor .
. epartmen
Contact Phone # D12 1XX18%A4 East chx University
Dhaka, Bangladesh-
Engn. Ssifur Rshmas
Ashugenj Power Stetien Co. Lid.
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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 each intem for every day of work a1.1d 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: ASH\Kn&Nd QQUER STATION COMPANY LImITEp
Name of the student: M0, Mommuonur, Wc\ Shovds |
D | Qoos-30 996
| Date 9-12-2012
Start time/End time $.00 00M — 4.00 ™
Lo-cation:A condno . novm™ of ungk 3,4 endy
Mentor: Lok Rahnam '
General Instructions:

a. 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. ' §

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 intem 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 Huring the internship, rather it
should depict what the intern has learned on a particular day. 1

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 n

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) ‘

® Acguianke wikh condnal rogm dem vk 3,4 ornd G of Fh
Aesren pouwen_ akedon :

R Cc“}maih\\n.k ok ru)\.m_xg s neutk QJWM

ies according to the order of objectives listed in 1. Mention the

2. List the day’s activit
quipments used/visited. Comment on how these activities fulfill your

specifications of the e
objectives.

An omid 3 omd 4 S sdeom QQMM%WQW‘\&' sl
OQQYL&&-& Fasm OM\\% dasw. &n .%"\vaong&t\f\ L EINTY Rene
ane_ aoma el Balint Lk aeddh Luken; lewy fepd Sukien
prussune Awddh tipn . Suothun equiparmeed ana: Rk geyy, FO dom
1 K, Boilun Jeodl pusmp ) AU Ses Nosden_spnoy ek
mxs ce_ Bona mewry digefed asdnsk Agdem, whane

- Des € Linilodion condaek sadern ) soddusana 45 ureck
A ol ovenadh sgplen - . :

' B Relate your practical activity with the theoretical knowledge you gained in the respective

academic course. _ 2
ko our oesdarde counse EEE- neb, EEE-3iL sl Eﬁi e
8 ok Sngdel dnk Sopigger oroct Rl i

Blman . , -AAWAAA’ 145, 61,1012

; 23112712 = :
l Signature of the mentor with date Signature of academnic supervisor with date
‘ Name: : Name: Dr. Anisul Haque
! Designation: Professor

Designation:
Designation EEE Department

Contact Phone #: DLZIRRIB B4 L S e ey
; : Dhaka, Bangladesh.
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Department of Electrical and Electronic Engineering
East West University
EEE 499
Industrial Training
~ Daily Activity Report

Segarate Daily Activity Report should be completed by each tem for every day of work éﬁd shouid
be signed by the mentor from the company and the academic advisor. Copy of all the reports should be

attached to the final internship Teport.

Name of the company: RSHUGANG power. STATION COMPANY LIMITED
Name of the student: D Maraunun FanNdl Shomko 1
D. e 9-1-80-99 ¢ |
et 39 -19- 2012
Start time/End time Q. DoAN — 4-90 pM
T amdC/ Ao condakl
!Mentor: : 5@&0& m S s :
General Instructions: :
daily activity reports ar appropriately signed

2 Itis the intern’s duty t0 make sure that all his/her

by both the mentor and the academic SUpervisor. _
r i b. The daily report should be a brief parration of the activities during the intership period in the
eyes of the intem and should be c":ompleted and submitted by every intern irrespective of the
| sumber 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
has learned on a particular day. 5 :

should depict what the intern ;
& In case of any confusion, interns are strongly recommended. to cqnsult heir respective

academic Supervisors.

Department i
of Electrical and Electronic Engineering, East West Universi
, versity
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Department of Electrical and Electronic
East West University

Address the following points bneﬂy (Use additional page if [necessary)
1

Engineering

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

@A%‘?J\‘\Q‘Q wsdh Boiden. amd, O e uinrhd
® Boidan_ opesadom — Eﬂ‘“@

) Bodlen Iupe,

2 List the day’s activities accordin
specifications of the equipments u
objectives.

B Turay = 1) Woder, dude. Gosdant (i) qumﬂmm

® Openaduiont- B Medhuanical gy Codnal_

® Equipmand s (1) Cm&.n\bq,m W HeX wéal%w (uy Lo p Susden

“ V) Fead woden oo © Deserodon. @ Roilen ded q)tqu @ WP haden
‘- V) Eeonominen. (i® Bwhm F\mm@ Bosdlen druwm (1) Supen Raken(1,2,3)

LOR=
Q)\\M;, () 50)\01\:%&\:0&\1\& (W) WM%UOL}N&SM

W Beeh BT o wnih O Sl
(Vﬂﬂ Pﬂmu\—u\sw,\k\,\_ Q&g&a Q&M'k v BOA&VJ\_M@ QKLFL%L\'\%

g to the order of objectives listed in 1. Mention the
sed/visited. Comment on how these actlwtxes fulfill your

3. Relate your practical activity with the theoretical know]edge you gained in the respective
academic course.

4 hane. olatnpedd weken e Loslen. amd by W@Wv\u’&" which ay
nofodedl wukh pouten Sadaen QQWQFEE»L‘“)

Soihuc Bobman .
2912 )1 : %ﬁfmﬂu {Selast

| Signature of the mentor with date .~ S1gnature of academic supemsor with date
Nan}e: : Narr}e : Dr. Anisul Haque
Designation: Designation: Professor
Contact Phone #: 0} - EEE Department
MRR183 41 . East West University
: Dhaka, Bangladesh.
Enga. Saifur Rashman
Assistant
Ashuganj Power Station Co. Lid.
Ashugan/, B-Barla.
Fﬁ 4
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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 each intern for every day of work éﬁd 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: | A3 \-\-\)G\l\ﬂl Powek STATION COMPANY LIMTTED

Name of the student: ™D Mausen_ M&M

D | ams-1- 80-096

[ Date:
1 30-12-2043
[ Start time/End time Q+00 op\ — 4'00 P8

Location: T omd C/ Mo U,
Mentor: 3 Jeukun fohmasy .

General Instructions: 6]
4 Itis the intern’s duty t0 make sure that all his/her daily activity reports are appropriately signed

by both the mentox and the academic supervisor. :
b. The daily report should be a brief narration of the activities during the intemnship period in the
d should be completed and submitted by every intem irrespective of the

eyes of the intern an
{ ' sumber of partners s/he might have for the prgsentation 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 nas learned on a particwlar day. .
4 In case of any confusion, Interns are strongly recommended. 10 consult their respective

academic SUpeErvisors.
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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)

hauiente. wikh dred Jusdiine oomd: i Uasyiicodion @i
“Tanbins (°M  Ca :

5. 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. :

B e Fival o rokaidny e e Bl 3
conneched Ko caw\gnpx*“\\ SO, WM\"@\ odh Sedmiekerony
lossikieadkim ;- () Sheam @ wabe. @Gy
Shean - @ P Live Skesm Vel D 157 BT
@ trad Sy VOIRL
@ Ragqulurivyg Vel

MR oy | |
3 Relate your practical activity with the theoretical knowledge you gained in the respective
academic Course. '

BVVE TOUDES amd. 2 Sonedown 83 MM powan. adeovn (pee-44)
Geodemag QoUW : : e

%xxfm&fgmn = ' égé : s -
61722 Vs

Signature of the mentor with date - Signature of academic Supervisor with date
Name: - Name: Dr. Anisul Haque
Designation: Designation: légéef;:;mmcm
Contact Phone #: 012 LRRA8BAL East West University
i Dhaka, Bangladesh
Engnh- Seifar Rehmes
Assistart Engineer (KC)
Ashugan; Power Siaion Ca.Lid-
j, B-Baria.

M
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‘Department of Electrical and Electronic Engineering
East West University '
EEE 499
Industrial Traming
~ Daily Activity Report

y of work and should

Separate Daily Activity Report should be completed by each intem for every da
should be

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

o o company. | AGRUGANY ROWER STRTION COMPANT LIMITED

Name of the student: - ™MD, Masrwsrn. M\t& M
2505-1-30 - 000

rﬁ\

Date: 1=~ 04 - '

Start time/End time Q.90 ™ — Q0 pm

Location: Ao

Meantor: ' Wagl A%&»X R

|

General Instructions: _ 4
2 Itis the intern’s duty t0 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
~ pumber of partners, s/he might have for the presentation and final report writing purpose.
¢ The report should not taken during the internship, rather it

be a compilation of lectures notes

should depict what the intern has learned on 2 particular day. .

4 In case of any confusion, interns are strongly recommended to consult their respective
academic SUPErVisors. ' ' : '

Department o i
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Department of Electrical and Electronic Engmeermg
East West University

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

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

Rauiorde wuth Mok windang ;';Np amd. Fypes ob molorL.

2. List the day’s activities according to the order of objectives listed in 1. Mention the
specifications of the equipments used/v1sxted Comment on how these activities fulfill your
objectives.

Types ot ) 0e Mebn () Single. Phere e Modom,
) Tras, phase Adudh™ Snpden

ﬁhiﬂh&agﬁﬁmh~
1) B9
() ShodorL winddny
W) Redon
V) Rasnbosy
Q\\ Lowm Jor} ok “‘“")‘“\-

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

[ s v wsinding abep whidh i nlobed

widh o cesdamie ouns B EE- 301 CElednied Meching-T)
omd. EEE - 304 C Eleednicall Madhine-T1)

W A :
9\1”’\ ' . C‘ﬁAQATM{\f‘—/ (5.0),20( %Y

Signature of the mentor with date . Signature of academic supemsor with date
Nan_le: : Narr_le Bt Dr. Anisul Haque
Designation: Designation: Professor

Contact Phoae #: 0140593133 *  EEE Department

A East West Un‘w;rsli]ty
Ssistant £n, Dhaka, Banglades
A Ge"lefabr D&m
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KL 1

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 aﬁd 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: ASHUG\AN'S PONE & STATTON COMPANY LTMITED
[ Name of the student: | MO Mamwuun ot Shards ‘ .
12488 ; Qms-j-go—ooq,
1 Date: o\~ Q\ — 9\0\3
Start time/End time %.00 QU™ — A Q0 P
Location: ' ; Mm M\Ji))i m
i Wial ALk Lodum
General Instructions:

2 Itis the intern’s duty to make sure that all his/her daily activity reports are appropriately signed
by both the mentor and the academnic Supervisor. p

b. The daily report should be a brief narration of the activities during the internship period.in the
eyes of the intem and should be completed and submitted by every interm 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. o

d Tn case of any confusion, interns are strongly recommen

academic Supervisors.

ded to consult their respective

Department of Electrical and Electronic Engineering, East West University
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Department of Electrical and Electronic Eﬁgineering
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)
Aq,\uuv\&{um}\\ WM@MG&M omd ika W\‘Qu\l\l\

to the order of objectives listed i 1. Mention the

2. List the day’s activities according :
dvisited. Comment on how these activities fulfill your

specifications of the equipments use
objectives.

(1) Prume revest
() RodorL

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

academic course. A
X Mm jocch refaded wikh Olun_

4 haxe ohgrved: wldh »
acedomie copne  EEE- 3oL (Flacdws ok Mahing ~T) amd EEE-304

(Ebducal maddng - 1)

e ‘ﬁﬁi&’l”ﬂﬁfﬂ—/ (5.0L120172

R . f
Signature of academic supervisor with date

Signature of the mentor with date -
Nare: Name: Dr. Anisul Haque
ignati ignation: fessor
Designation: Designation: Profe
EEE Department

Contact Phone # QLRAVT S Y23 s Wegt s

Assistant Engineer Dhaka, Bangladesb

Generator Dmgsm
Ashugam) Pewer Station Co. Lid.
Ashuganj, B-Baria-3402
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Department of Electrical and Electronic Engineering

East West University i
EEE 499
Industrial Training
- Daily Activity Report

Separate Daily Activity Report should be completed by each intemn for every day of work aﬁd shouid
be signed by the mentor from the compeny and the academic advisor. Copy of all the reports should be

attached to the final internship report.

Narhe of the company.

ASHUGAN PONER STATTON Cametny LTMTTEY

| | Name of the student:

M. Marrmung. Ko, s

o

2005-1.§ 0 - 006

- | Date:

o0 D1- 2039

Start time/End time

3.00 oo — 490 Pm

Location:

Crawaredsn Qg aten

Mentor:

ol Ak e

General Instructions:

eyes of th

a. Itis the intern’s duty to m
by both the mentor and the academic supervisor.
b, The daily report should be a brief Harration of the activities dwing the inter

number of partners s
¢. The report should not be a compilation of lectures notes take

should depict what the intern has learned on a particular day.
d Tn case of any confusion, Intems ace strongly recommende

academic Supervisors.

/he might have for the presentation and final report Wwriting purpose.

d to consult their respective

Department of Electrical and Electronic Engineering, East West University

ake sure that all his/her daily activity reports are appropriately signed
ship périod.in the
e intern and should be completed and submitted by every intern irrespective of the

n Huring the internship, rather it
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Department of Electrical and Electronic Ehgineering

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

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

The oldecking o Bhe dag won o
e s O X 4
A convanten_ amdh 9e B &wm‘&v‘a G DC

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. 7 '

4 Nowne vinidest s moom );.\JMM\LMWMVN\ 0‘&
bond 3 oondl Q. omd Saansd alboud frimeiple ok esavandion
A o Do whane Q,Nile\&fim of naba wdndibney “ Xy QITVEEN

Ly Do supply. We han alis vasdal Safreny ngom
E"“iﬂ%QMQLs Qe ved Pumn p Mc’\ (R A GEMal) RINIAKY
Aagply da condel Ly Do |
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|

3 Relate your practical activity with the theoretical knowledée you gained in the respective :

academic course. : , : \ . '1
fn OUR SLsdamie ERRUR Bre-iey, o FEE-4L : |

Aouk disdy | necdilened. acwd omd enangy A% |

A\ ' : ;
0*\0\ %L&% [SgL a6
Signature of the mentor with date . Signature of academic lsupervisor with date
Name: a2t Aldud Maguam Name: Dr. Anisul Haque
Designation: Designation: Professor
Contact Phone # ©1740553133 * EEE Department

Al Ehdinacr - East West Un‘w:rs;)ty

& stant U".'ﬂ. : Dhaka, Banglades

Ashugan; Power Station Co. Ltd.
Ashugany, B-Baria-3402
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Undergraduate Internship

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

Separate’Daily Activity Report should be completed by each inter for every day of work éﬁd 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. | ASHUGANY POWER STATION COMPANY LTMTTE]
Name of the student: | My, Manaenun. Reghdd. Shamds |
D | 20087180 - 006

| Date 03-0L~2013
Start fime/End time | §. 9o e — 4. QR o
Tocin (raentmalon, Divesien
Mentor: ' V\Q\&i MM \alym

' 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 intem 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, intems are strongly recommended to consult their respective
academic supervisors. : '

Department of Electrical and Electronic Engineering, East West University
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Undergraduate Internship

Department of Electrical and Electionic Eﬁ'gineen'ng
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)

Agquiemke wikh W@ﬂ oroteon omd by _exu\\'?w/v&.

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. i :

M'r tad. didlerank wind, < nedoy omdl aesean w\&rwgbw
Tupes o Rally ¢y sl oven YoMhage rulasy () Gamenado
N conmund nalay BT Gumeradn vendas_escedadim audesy

QW) Glemen adsn edon esnPrdudd flay@ Gomanadon roden conth daukk

\

3, Relate your practical activity with the theoretical knowledge you gained in the respective

é&:ﬁﬁ :Zuj:mm widh agmanoden prokeckem shidh thy % with
oun  Agadamie COUNLL E€E~3QLQE&L¢31\A@& WM*l\ )

EEE - 304 CElchnicol Modhdna=T) '_

) \‘s : ¥ - k ;
a,,\w\ —%AL 1SS0l 29\ %

. z b ;i 3
Signature of the mentor with date . Signature of academic supervisor with date
Lo e _ Dr. Anisul Haque
Designation: Designation: Professor

Contact Phone # Q1349593133 EEE Department

East West Umvers:lty
Assistant Engineer Dhaka, Banglades
Generator o&m
*shugan; Power Stalion Co. Lid,
Ashugan), B-Baria-3402
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Undergraduate Internship

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

Separate Daily Activity Report should be completed by each intem 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 e company. | ORU AN POWER STRTION COMPANY LIMITE)
Name of the student. 0, Maaayorue Reshick Shandy

D: 2091 -E0 006

Date: D4-01- W13

Start time/End time QoD oM — 4.00 pm

Locaton: Codmd nowm oF Capp

Mentor: MD. M eaun MMN\

General Jnstructions:

2 Itis the intem’s duty to make sure that all hisfher daily activity reports are appropriately signed
by both the mentor and the academic supervisor. ; "t
b. The daily report should be a brief narration of the activities during the mterqshxp per}od in the
f eyes of the intern and should be completed and submitted by every intern 1respective 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 intemship, rather it

should depict what the intern has leamned 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

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)

To Lessn adouk conalk room o comiing cyade powet
plamk e &y, 0T ond ST :

ives listed in 1. Mention the

2 List the day's activities according to the order of object
ivities fulfill your

specifications of the equipments used/visited. Comment on how these act
objectives.

Ditkeramnd Fupes o iy o necondeny, _
Cordnolling pum®i— Made condensen_ o whmacademn, v aeusom

MQM\:‘% Eusevp , L. Dosiney pump, ulamd waden. pume,

croling M.
W supendheaten dnaun vadus, P Aecom,
M e e b WM‘”\ vedug,
Fom v cllomd vemk- esndanyade erdnodom dam ) 0wl Samuc
vapua dam, Buscidensy VQF\Q" Fom, , .
nabadeon of ke emd uincudf dmaske : :

3. Relate your practical activity with the theoretical khowledge you gained in the respective

academic course.. i
and anewlk bneaken which @ gy reladed B M aeondlamde
CAUAX_ EEE-200 , EEE-20D, EEE-3ll, EEE-301, EEE-399

Akt 00

Signature of the mentor with date

Name: M. Mgoenun Rahomsn

Designation: Shuik cha e

Contact Phone #: ¢ 5)\% Engtmatn
§ —74604

Department of Electrical and Electronic Engineering, East West University

i
;! ;
i ; d&m/b&,[s‘\bh,qu’

Signature of academic supervisor with date

Name:
Designation:

Dr. Anisul Hague
Professor

EEE Department
East West University
Dhaka, Bangladesh

77



Undergraduate Internship

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

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

Name of the company. | IS HUGRI) POWER 5T ATTON CAMPBNY TIRTTEN
Name of the student: | M\, Mawnuauee Q\MQ\\'S'M \ '

ID: | W99-1-40-06
Date: 05=1-0pi0 -
Start time/End time %.OQ am — 4 DO M

Location: C}J‘N\QMQ& Q‘.\ISQ,\L QOMILM
Megtor. M0 Kamruxzaamon fhiduen

General Instructions: ‘

a. Itis the intern’s duty to make swre that all his/her daily activity reports are appropriately swned
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 mtem 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 mtemshlp, rather it
should depict what the intern has learned on a particular day.

d In case of any confusion, intems are strongly recommended to consult thexf respective
academic supervisors.
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Undergraduate Internship

Department of Electrical and Electronic Engineering
East West University

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

1 'What was the objective of ﬁxe day’s activities? (If applicable. list multiple objectives)
) Oveuasew 2y Gy Funlang_ oY, o & Ty

B Dl equipmand of oo Susbidne

® Mm&%w N (GUEN QQ’*(M

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. :

Grewy Sundine Une Mel RNYANL Oy PR NN J\"Qnm
convenden , Redagkdon QRN s, Fundbdng omd W\—m&m
20 on ahodk, Gramenskon A 2 pele ommdl 000 PP
i T A bk i) Pare o compransT
Q) Crovennon. () Conbtakisn Shambas
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3 Relate your practical activity with the theoretical knowledge you gained in the respective
academic course.

4 Neawa Qoswad odud %%Q\mﬂ;.n\m u&u&%mm& ‘wi%\s
"y atsdemie esunse BEE-441 (Powen hedion)

G . |
Mﬁ; T&W/‘/"’ (S 01201 A

Signature?fthe mentor with date . Signature of academic supervisor with date
Name: Manager (E&IC).CCPP Name: Dr. Anisul Haque
Designation:Ashuganj Power Station Co. Ld. Designation: Professor
Contact Phone jfvgani b-Baria-3402 IéEE Department
: ast West University
QL1216 Y640 Dhaka, Bangladesh.
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Undergraduate Internship

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

Separate Daily Activity Report should be completed by each intem for every day of work aud shou'd
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 he company: | RSWUGMANT DOWER 5 TATION COMPANY LTMTTey
Name of the student: ). Masn nueL w\k& shanty

ID: 2003130 — 006 :

Date: OG-0 =012 |

Start time/End time Q00 Qren— 4,00 P™

Location: | Cow ,QM\(\.Q&\Q,\SQLL_ QQM M

Mentor: M. MaEHUR MM B (TEREN

General Instructions:

2 Ttis 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 parration of the acti
eyes of the intermn and should be completed and submitted by every intem
number of partners she might have for the presentation and final report writing pupose.

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

* should depict what the intern has learned on 2 particular day. - :
d Tn case of any confusion, inters are strongly recommended to consult their respective

academic SUpervisors.

vities during the intemship period i the
irrespective of the
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Undergraduate Internship

Department of Electrical and Electronic Engineering
East West University

Address the following points briefly (Use additional pageifnecessary) =

| What was the objective of the day’s activities? (If applicable. Iist multiple objectives)
Tiaa, T, 01T, amd ST , 8 Ko glmenned,
%) cm&mmm“ 0% Lule ol M Q‘\,UJDW”&’S‘
¥

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

: objecti\‘/ve\sv_Q - e% = e e |
e of el Mue veremaden, agndharnaacope, Sraguantumsbnds
Redony an waed b prodecdion of gumenaden_ dnom oven veldese
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3 Relate your practical activity with the theoretical knowledge vou gained in the respective
academic course. v

4 &\&w\ Sesmmmd alogd %% Mi\\& amel ’3)“@‘“‘\ M—”‘—K
G sy ndaded oA My dcadumye unge FEE-44)
(Povan Mokaon’)

. 3
‘%3 ‘%‘@wﬂw (S o120(

Signature of the mentor with date . ~ Signature of academic supervisor with date
Name:  yonager (£8IC),COPP Name: Dr. Anisul Haque
‘Designationishugan; Power Station Co. Ltd. Designation: Exé)é'els)sor s
anj, B-Baria-3402 epartment
Contact Phoné d." : 49 East West University
01R12 1600 ' Dhaka, Bangladesh
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Undergraduate Internship

Electrical and Electronic Engineering

‘Department of
East West University
EEE 499
Industrial Training
Daily Activity Report
rt should be completed by each intemn for every day of work énd should
the reports should be

eparate Daily Activity Repo
¢ signed by the mentor from the company and the academic advisor. Copy of all

attached to the final internship report.

propriate\y signed

General Instructions: :
a, ltisthe jntern’s duty 10 make sure that all his/her daily activity reports are ap

by both the imentor and the academic supervisor. 1
1d be a brief narration of the activities during the intemship period in the
intern jrrespective of the

b. The daily report shou |
eyes of the intemn and should be completed and submitted by every

ioht have for the presentation and final reportt \writing purpose:
1 ernship, rather it

f partners s/he might
ilation of lectures notes taken dunng the nt

c. The report should not be 2 comp
should depict what the intem has learned on 2 particular day.
onfusion, interns are strongly recommended to consult their respective

d. In case of any ¢
academic supervisors.

Department
of Electri
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Undergraduate Internship

Department of Electrical and Electronic Engineering*
East West University

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

's activities? (If applicable. list multiple objectives)

i ‘What was the objective of th;a day
9 Ol ERAES =& ~vnwwm arad Banniny :
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d m 1. Mention the

2. List the day’s activities according to the order of obj
ents used/visited. Comment on how these activities fulfill your

specifications of the equipny
objectives. A '
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Signature of the mentor with date - Signature of acade : isr v
. , a
Name: panager (E&IC).CCPP Name: ng:;g;rsu a
Desigoation: Ashugen) Pover Siaon €0 L. Designation: -~ EEE Department
e e East West University
\ Y’L\"\.\QQQAQ ~ Dhaka, Bangladest

Department of Electri
ectrical and Electronic Engineering, East West U
, st University
83

i




Undergraduate Internship

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 a.u.ld 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: mASH\)CnANj POWER STRTTON COMPANY [ TMTTey
Name of the student: M, Moumtrniun. Rowhi & shambo '

m: - . Qoos—j-ﬁsowsog

Date: 0g-90L -—101 )

Start time/End time - QO — 4.00p™M

Location: cﬁm-\g,i“mk Q;OQLL_ power_ PW‘

oaE . MD. Wogmnuzooenarm  Bhuwam

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.

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. . o

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

academic supervisors.
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Undergraduate Internship

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)
engine Qe ' :
P Y ok omd Lenaw ok oy Lm@u\ &Lw\t& oo

9 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 activi
academic COUISE.
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| Signature of acadeinic Supervisor with date
Dr. Anisul H#

e CourR EEE-4AL(
o Lok

Signature of the mentor with date
Name: wanager (E&IC) CCPP Name: Dt e
Designation; shugan Po¥e: Station Co. LU Designation:  gEE Department
Contact Phone fsnugarl B Bara 3407 Fast West Unlwgrs;:y
: : P ades
S SN Dhaka, Bang

Departmen i n n
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