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Executive Summary

As a part of our undergraduate requirement, we baeemplete our thesis or internship. We
have chosen internship because we are interestgairsue our career in power sector.
Therefore we hoped that building relationship wttle power producing industries would
help us to reach our goal. On the other hand,dhke f demand for electricity is going up. It
varies according to different zones of the couniwjth the improvement of the people’s life
standard, the demand for electricity has also asmd. Therefore, a good number of

generation units or power plants are being estadaliso meet that demand.

Ashuganj Power Station Company Limited (APSCL) isall reputed company. Together it

has 3 types of power production plants (thermal ggoplant, combined cycle power plant

and gas engine power plant). Other power plant emigs do not contain this combination.

If de-rated capacity is considered, APSCL is primgdmaximum amount of power to the

national grid. They are also willing to train theiversity students. Hence, we did not want to
miss the opportunity of completing our internshipdne of the largest power producing
company of Bangladesh.

By completing internship at APSCL, we have learradmbut the process of electricity
generation. We have learned how to maintain a pl@pecifically we have learnt about
Instrumentation and Control Division of APSCL eladtely. We also learnt how to find out
the problems that occurred in the plant and thessfble solutions from our superintendent
engineer. We have gained knowledge about the nemddogies that are applied recently.

Industrial training has benefitted us in many wai@w we can relate the theoretical
experience with the practical experience in poweata. It built the confidence in us, to
work in a power production company. Industrial nirag gave us the primary level of

experience which will be helpful for future job apfunities.

Department of Electrical and Electronic Engineerigst West University 8



Undergraduate Internship Report

Training Schedule

The following table is representing the trainingpedule of our internship. We completed the

internship at Ashuganj Power Station Company Lioimfthe duration 24 August, 2012 to 7

September, 2012 and each day we worked for 7 hours.

Table 1 : Training Schedule.

=

Date Division Time Mentor Engr.
24-08-2012| Total Plant Overview 8am - 4pm Shafiglam
25-08-2012| Instrumentation and Control Division ateam turbing 8am - 4pm Shafiqul Islan
26-08-2012| Piping and Instrumentation diagram, eosdr, 8am - 4pm Shafiqul Islam

circulating water pump, cooling water pump.
27-08-2012| Signal conditioning, the firing of baile 8am - 4pm Shafigul Islam
28-08-2012| Burner and feed water pump. 8am - 4pm afi@hl Islam
29-08-2012| Logic related control elements. 8amm4p| Shafiqul Islam
30-08-2012| Control system, elements of control loop 8am - 4pm Shafiqul Islam
31-08-2012| Faults of circulating water pump. Sadpm Shafiqul Islam
01-09-2012| Control parameters and logic cards. 84pm Shafiqul Islam
02-09-2012| Different protections, control and test. 8am - 4pm Shafiqul Islam
03-09-2012| Components and maintenance of boiler. am 84pm Shafiqul Islam
04-09-2012| Turbine and its control and protection. 8am - 4pm Shafiqul Islam
05-09-2012| Unit-5 power plant. 8am - 4pm Shaficldrn
06-09-2012| Control room of unit-5, fault analysis. 8am - 4pm Shafiqul Islam
07-09-2012| Substation 8am - 4pm Shafiqul Islam
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Chapter 1: Introduction

In Bangladesh, the average maximum demand forreggtwas 3970 MW in 2007 which
has increased to 4833 MW in 2011 (May, 2011). Gndther hand, the average generation
was 3378 MW in 2007 which has increased to 4103 M\&011 (May, 2011) [1]. Keeping
this demand in account, the Bangladesh Power Dernedat Board (BPDB) has established
few power generation companies at different patrtthe® country. Such as Ashuganj Power
Station Company Ltd. (APSCL), Electricity GeneratiG@ompany of Bangladesh (EGCB),
North West Power Generation Company Ltd. (NWPGGAEst Zone Power Distribution
Company Ltd. (WZPDCL). Those power plants generdextricity and synchronize the
power in national grid. To generate electricityaks used in the western zone and natural
gas and hydro power is used in the eastern zongh®nther hand, privet sectors are also
extending their hand in the economic developmearfgladesh by providing uninterrupted
power supply to the consumers.

As to-be electrical engineers we are interestedpucsue our career in power sector.
Therefore we think building relationship with thewer generating industries will help us to
reach our goal. There is a huge demand of poweBangladesh and in near future,
establishment of many industries in Bangladesh fwlfill this demand. So there will be a
big job market for power engineers. Hence, we waidetake the opportunity of completing
our internship at Ashuganj Power Station Compartk (APSCL), one of the largest power

producing company in Bangladesh.

APSCL is well reputed for maximum production of pwwith respect to the de-rated
capacity) in Bangladesh. APSCL produces a totadl3f MW of power through its thermal
power plant, combined cycle power plant and gasnengower plant. The experiences that
we have gathered during our internship at APSCleHasen summarized in this report. We
have also tried to explain the relationship betwibentheoretical knowledge of our academic
syllabus and the practical knowledge obtained findustrial training, in this report. As a
trainee, we specifically worked in the Instrumeiotatand Control department utilities. In
this report we have also written about the relevargxpected problems (faults at the power
station) that occurred during our internship perantd presented the solutions taken by
APSCL engineers to handle those problems. Ourriskép at APSCL has given us the
opportunity to gain knowledge about the practiealds of power sector and has boosted up

our confidence for future job opportunities in thector.
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1.1 Company Profile

APSCL is the second largest power producing comp@vith respect to the installed
capacity) in Bangladesh.

Table 2: General information of APSCL [2].

Components Description and Information

Company name Ashuganj Power Station Company Lt8P@L).

Incorporate 28 June 2000
Location 90 km North-East of Dhaka on the left bahkhe river Meghan.
Land 311.22 Acres

Installed Capacity| 777 MW

Number of plants | 4
Number of Units | 9

The installed capacity by its 9 units is 777MW gmwésent de-rated capacity is 731MW.
Ashuganj Power Station fulfills about 15% of powequirements of the country [2].

1.1.1 Power Production

Within 311.22 acres of land APSCL has establistoadl t4 plants for power generation.
These are two thermal power plants, a combinedegyeiver plant and a gas engine power
plant. Two thermal power plants consist of 5 unitere units 1 to 5 are steam turbine units.
Combined cycle power plant has 3 units. These agas2turbine units and 1 steam turbine
unit under combined cycle power plant. As the sewfcfuel, natural gas is used at APSCL,
which is supplied by Titas Gas Transmission andtrbistion Co. Ltd[2]. The brief

description about all the plants of APSCL is giwethe following subsections:

1.1.1.1 Plant 1: Thermal Power Plant (TPP)
Primarily, APSCL established two units in thermalyer plant. These units mainly use the
purified river water for generation of the eleatsic

* Unit#1(steam)—capacity 64MW of electricity and veasablished in 1970.
* Unit#2(steam)— capacity 64MW of electricity and vessablished in 1970.

The source of water is the Meghna River. These pawis (Unit-1 and Unit-2) are under
Plant 1. They produce total 128 MW powers [2].
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1.1.1.2 Plant 2: Gas Turbine and Combined Cycle Pax Plant (CCPP)

APSCL established two gas turbine units to incrgaseer generation to keep up with the
demand. These two gas turbine units are referredrabined cycle power plants. These two
gas turbine (GT-1 and GT-2) units are under Plantt& total capacity of this combined

cycle power plant is 146 MW [2].

e Gas Turbine Unit-GT1 - capacity 56 MW of electricajd was established in
1982.

e Gas Turbine Unit-GT2 - capacity 56MW of electriciymd was established in
1986.

* Steam Turbine (ST) unit of combined cycle - capya84MW with waste heat

recovery boiler and was established in 1984.

1.1.1.3 Plant 3: Thermal Power Plant (TPP)

Recently APSCL has established 3 more units comgrief latest technology. These power
producing units are Unit 3, 4 and 5 in thermal poplant under Plant 3 [2]. The total installed
capacity of those plants are 450 MW. These thréts are:

Unit # 3 (steam) — capacity 150MW of electricitydawas established in
1986.

* Unit # 4 (steam) — capacity 150MW of electricitydawas established in
1987.

 Unit # 5 (steam) — capacity 150MW of electricitydawas established in
1988.

1.1.1.4 Plant 4: Gas Engine Power Plant
To satisfy the high demand of electricity, recerAlySCL has established one Gas Engine

Power Plant.

* Unit # 9 (gas engine) — capacity 50MW of electyi@and was established
in 2011.

We have visited all of the above mentioned powemplexcept for Gas Turbine and

Combined Cycle Power Plant (CCPP) and Gas EngimePBlant during our internship.
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1.2 Future Plan of APSCL

APSCL has started their journey much successfilhey are determined to keep up this
pace with the increasing demand to satisfy the woess. They have planned to increase the
total power supply to the national grid. They expbat the generation capacity of APSCL
will be 1500MW by the year 2015. To fulfill thesequirements they have taken some steps.
These are, producing more power in the future bseldping plants and establishing three
more combined cycle power plants. Other signifigdahs of APSCL are:

Ashuganj 450MW Combined Cycle Power Plant (South).

* Ashuganj 450MW Combined Cycle Power Plant (Nortfip narrow the ever
increasing gap between the demand and supply ofrieiey through gas based

low cost generation in the North East zone of thentry.
* Ashuganj 200+10% MW Modular Power Plant Project.
* Ashuganj 225MW Combined Cycle Power plant.

These projects will be self funded by APSCL.
1.3 Scope and Methodology

To fulfill our graduation requirement from the depaent of Electrical and Electronic
Engineering (EEE) of East West University (EWU), meed to complete either industrial
training or thesis work. We chose to do internamavpr sector because we want pursue career
in this field. Industrial training in this sectorqvides the work experience opportunities to
university students who are willing to work in pawsector. Keeping this in mind, we have
already completed the power related major cour$esioacademic schedule. We gathered
related theoretical knowledge and gained pracégpkrience during our internship period at
APSCL.

This report mainly focuses on Instrumentation ar@htédl division of Ashuganj Power
Station Company Ltd. This report has been prepaneithe basis of:

* Information collected from primary sources (primamjormation has been collected

through personal interview as well as discussidh tie senior engineers of APSCL)
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* Information from secondary sources (secondary tiats been gathered by using
company website).

1.4 Objective of the Internship

The first objective of the internship is to fulfihe graduation requirement of EEE program.
In this internship report, we have attempted tegiwiew of the Instrumentation and Control
division of Ashuganj Power Station Company Ltd. Ex@erience of industrial training aims

at some objectives, which are as follows

* Learning about the company management policy.

» Gaining knowledge about power generation process.

» Experiencing the protection methods.

» Gathering experience of controlling the power gatien unit.
» Learning the maintenance procedure.

» Getting a partial idea that the production of powsem be improved to fulfill the loads
of the country.

1.5 Internship Report Organization

This report contains the general overview of Insieatation and Control Division of
APSCL. Chapter 1 is about the APSCL. It contairesdbmpany profile, a brief description
of different types of power plants of APSCL andithmwer production capacity, the future
plan of APSCL and our objective of industrial tiam Chapter 2 is about the control
elements of Instrumentation and Control divisionA®fSCL. There has been an individual
discussion about various sensing elements andbtiiteot valves used in Instrumentation and
Control division. Chapter 3 has discussed aboustipply and circulation of water inside the
plant for generation of steam. This chapter inctudiscussion about the pumps, purification
of water and the circulation of cooling water. Cleap4 has discussed about various
components of boiler. It contains general discussioout the burning process of gas inside
the furnace, production of steam, air supply inftiveace, pressure and temperature control
of steam, ignition process of the burner and th@agament of the draining of the waste
water. Chapter 5 has discussed about the stearmdusection of APSCL. This chapter
includes elaborate description on the mechanism usssteam turbine for protection, control

of pressure and temperature. In chapter 6, we tHaeeissed about the fault experiences that
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we gathered during our internship. Three typesaaftf(HP bypass fault, Trip of Circulating
Water Pump and False Signal due to Shaft Vibrat@oe)discussed. Finally, in chapter 7, we
discussed different problems we had faced during wmuernship period and our
recommendations for the future trainees who ardéingilto complete internship in power

station.
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Chapter 2: Control Elements

To smoothly continue the power generation prodeisseissential to employ control system at

different parts of the power plant. The main takthe control system is to check whether the

desired or maximum output and the actual outpunhftiee process or plant is same or not and

to take necessary actions to minimize the diffeeenetween them or to set an alert system.

So basically the control system should consist of,

Measuring or sensing equipments: They measure d¢helaoutput of the process.
Different kinds of sensors such as LVDT, tachometemperature sensors, liquid
level sensor, and pressure sensor are used at APB@Loutputs of the sensors or
measuring equipments are termed asPitoeess Value (PV). PV is the actual output

of the process or plant.

Comparator or error checker: The elements thaemwdfftiate between the desired
value or set value and the actual value of a psees termed as error checking
elements. Generall\get Point (SP) is used to indicate the desired value at lwhic

process variable is to be maintained.
Error =|Set Point (SP) - Process Value (PV)

Actuators such as different types of motors, vale&s to carry over the control

action.

2.1 Signal Conditioning

A signal conditioner is an electronic instrumengdigor automation. It usually converts the

signals generated from sensor or transducer imtosiny standard control signals which are

used in the industries. For example an analog titadliconverter (ADC) is a signal

conditioner. Apart from ADC, other signal conditiog elements are used for the purpose of

amplification, filtering, converting, range matcgjnisolation etc. Signal conditioning

equipments are widely used in the power plants.

An analog meter is used for signal conditioningA®SCL. For signal conditioning, the

analog meter acts like a comparator. The meterstsnsf two hands as shown in Figure 2.1,

where fixed hand contains Set Point value (SP)taadnovable hand contains Process Value

(PV). When the magnitude of the oscillating Procéabkie (PV) exceeds the magnitude of
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Set Point value (SP) then the movable hand touttheedixed hand and then a feedback
signal is produced. If the magnitude of the ostifita Process Value (PV) higher than Set
Point value (SP) than the feedback signal is “HI@Hd if not then “LOW?". It creates an

alarm and thus an exception is detected at thealanbom.

Moveable hand or
oscillating Process
Value (PV)

< Fixed hand or Set point (S

Figure 2.1: Schematic diagram of an analog metesigmal conditioning.

2.2 Different Kinds of Sensors at APSCL

Different kinds of sensors are used to measuredatett the analog signals such as voltage,
current, pressure, speed etc. Some of the majepsensed at APSCL are tachometer, linear
variable differential transformer (LVDT), selectiooutput controlled sensor etc. These

sensors are briefly described in the following e

2.2.1 Tachometer

Tachometer measures rotational speed and conhertspeed into the proportional voltage
[3]. The speed is measured as revolution per mi(REM). In the plant, the tachometer is
directly coupled with the turbine shaft, which al®the tachometer to rotate at the turbine
speed. As a result, a voltage, proportional tottineine speed is produced [4]. Thus, low or

high turbine speed situation can be detected ataht&ol room.

2.2.2 Linear Variable Differential Transformer (LVD T)

Linear Variable Differential Transformer (LVDT) isne kind of sensing element that is
broadly used in controlling the opening of the eslvAn LVDT comprises of 3 coils; a
primary and two secondary coils. The primary wimgdia excited with an AC supply. The
transfer of current between the primary and themsaéary coils of the LVDT is controlled by
the position of a magnetic core, shown in Figuiz 2VDTs, the two secondary coils are

connected in opposition as shown in Figure 2.2. Wthe magnetic core is at the center, the
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induced voltage at two secondary coils are equalobt of phase, resulting in zero output
from the sensor. As the core moves away from timtecethe result is an increase in the
induced voltage in one of the secondary coil andeerease in the other, which results
variable output voltage. On the other hand, phasleeocoutput voltage also chand®k Thus

depending on the output voltage the linear displeesd is determined.

Magnetic core

A

Primary Winding ——— \O Secondary Winding

Figure 2.2: Linear Variable Differential Transform{eVDT).
The core is externally connected to the valve. Tthes motion of valve’s opening or closing
makes a linear displacement of the core. This tindiaplacement of core, creates a
proportional electrical outpuLVDT is used to measure displacement ranging froantion
millimeter to centimeterLVDT can be used as a device to measure force, hivegd

pressure etc.

2.2.3 Selection Output (S/O) Controlled Sensor

Selection output controlled sensor is used to nreasusense the opening or closing of the
valve. The sensor is attached with the valve. Tigeelid on the valve. S/O controlled sensor
is placed beside this lid. When the valve operes the lid opens and the magnetic field area
inside the valve spreads outside and when the \@bses, the lid closes and the magnetic
field area inside the valve cannot spread outsidanagnetic field area decays. This
spreading of magnetic field area allows the setsaneasure the opening or closing of the

valve.
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2.3 Actuators and Valves

Actuator is an important part of a control systéinplays a significant role in control system
as the final control element. Some automated vavesontrolled by actuator. In this section

we discuss about actuators and different typeslvies.

2.3.1 Actuators

An actuator is a type of motor for moving or cofiingg a mechanism or a system. It is
operated by a source of energy, usually in the fafman electric current, hydraulic

fluid pressure or pneumatic pressure, and conveatsenergy into some kind of mechanical

motion. There are 3 types of actuators. They are:

» Electric Actuator: operates the valve using eleatrsignal.
* Pneumatic Actuator: operates the valve using cosseckair.
* Hydraulic Actuator: operates the valve using odgsure.
At APSCL all these 3 types of actuators are used. éectrically actuated systems are

widely used in control system because they ar@etsinterface with the control systems.

2.3.2 Automated valves at APSCL

A valve is a device that regulates, directs or stthe flow of gases and liquids by
opening, closing, or partially obstructing variquipelines. Fluid flows in a direction from
higher pressure to lower pressure through an opk@ vAutomated valves regulate the flow
rate through a pipe line with the help of the aiuaAn actuator is the main control element

of a valve.

2.3.2.1 Control Valve Sizing

Control valve sizing is an important consideratimtause depending on where the valve is
going to be used or what type of valve has to kesluthe size of the control valve should
vary. The selection of valve size depends on tatufes of the valves and the requirements
of the pressure, flow rates in the pipelines. Eegis select valves based on their calculation
with the help of the manual which is provided bg tlalve manufacturing company.

2.3.2.2 Types of Valves used at APSCL
The followings valves are used in APSCL.
Non Return Valve: The non-return valves are used in units 3, 4, anthis valve is also

called check valve or one way valve. The size efuhlve is 200 mm, rated pressure is 30
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bar and rated temperature is 80°C. This valve -pgart valve, which means it has two
openings in its body, one for the fluid to ented dne other for the fluid to leave [6]. This
valve is used in water pipelines and used to cotiteflow of water in one direction only.

Figure 2.3 shows a non-return valve.

Figure 2.3: Non- Return valve at unit 5.
Globe Valve: The globe valves are the type of valve which isduseunits 3, 4 and 5 for

regulating the flow of the water in the pipelines.

o
| 5 RMN 62

| GLOBE VALVE |
f

Globe Valve

S 1 S

Figure 2.4: Globe valve at unit 5.

It consists of a movable disk-type element andafiastary ring seat in a general spherical
body. The movable disk inside the globe valve atfldine water flow from high pressure to

low pressure region. Figure 2.4 shows the globeeval

Pneumatic Valve: Pneumatic valves are extensively used in powerostdiecause these
valves can be operated by the compressed air peessicompressed inert gases with the
help of pneumatic actuator. The force of compressedgainst a diaphragm is opposed by
the force of a spring to control the area of theropg for a fluid stream. From APSCL
control room electrical signal within the range4e20mA is sent to the field where the input
converter converts these electrical signals inteupmatic signals. Actuators control the valve

opening depending on the amount of pneumatic sghk&jure 2.5 shows a pneumatic valve.
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Figure 2.5: Pneumatic valve at unit 5.
Temperature Controlled Valve: Temperature controlled valve is a special type ave

which is controlled by temperature.

Figure 2.6: Temperature controlled valve of wasé¢ewbasin at unit 3.
These valves are mostly used in waste water biisgnused to reduce the temperature of hot
waste water by opening the valve of cooling waipelnes. When heat of the water is too
high, the valve receives a signal from the heas@eand opens the cooling water spray lines
automatically. When water heat becomes normabgead automatically. The purpose of the
cooling of water is to prevent unexpected enviromt@le effect. Figure 2.6 shows the
temperature controlled valve.
Butterfly Valve: The butterfly valve is used for isolating or redirg the flow of water. For

quick shut-off capability.
___, Butterfly valve control panel

Butterfly valve

Figure 2.7: Butterfly valve with control panel ahCQoump.
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It is also known as quick operate valve. There msaaing disk inside a butterfly valve. The
movement of the disk opens or closes the valvaurEi@.7 shows the butterfly valve along
with its control panel.

Pressure Relief Valve:The pressure relief valve is a type of valve whighised to control
or limit the pressure of gas.

Pressure relief valve

Figure 2.8: Pressure Relief valve at unit 4.
This valve is normally in closed position. When gasssure is too high, the valve gets
opened up by the pressure of the gas. Then th@agses through the bypass pipeline and
thus the maximum pressure of the gas is controlléé. pressure relief valve has a spring
inside it which mainly helps the valve to open atmke. This kind of valves is used in the
gas pipelines at the boiler of the thermal powanpl
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Chapter 3: Collection and Processing of River \Water

We visited the water collection pump and the cetinly water pump on August 26, 2012.
APSCL uses the water collection pump for pullingthe water from the Meghna river and
supplying it to the plant. The circulating watempu is being used to circulate the reservoir
water throughout the plant for generation of ste@auth cooling purpose.

3.1 River Water Collection

Through water collection pump water from the Meglitiger is supplied to APSCL. This
water is then used to produce steam for generafegricity and also for cooling purpose
[2]. Figure 3.1 shows the water collection pump.

Pump

Figure 3.1: Water collection pump of APSCL.
The water is stored in a reservoir. However théectéd river water contains many types of
fishes, iron, mud and natural components. Theretoeéore sending it to circulating water
pump, the water should be filtered.

Figure 3.2: Reservoir of river water.

The reservoir contains a filter to remove these maments. Figure 3.2 shows the reservoir

water which is used at APSCL. A damper motor isduseremove the waste from water.
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After filtering, the circulating water pump deligethis filtered water throughout the whole

plant.
3.2 Control System of Water Circulation by Circulaing Water Pump

The circulating water pump is used to circulate ewahroughout the plant. This pump
usually collects water from the reservoir whictb&ng continuously filled up by the water
collection pump. The pump is powered up by thetetdty generation (generator) section of
the power plant. Figure 3.3 shows the circulatirjew pump at APSCL. In this figure the
green colored metal cylinder is the circulating evgiump and the white colored box is the

cooler to cool the pump.

Cooler

reen colored pump

Figure 3.3 : Circulating water pump.
Due to continuous operation the pump gets heatbdrefore, to protect the winding of

circulating water pump from overheating a coolenssd.

Butterfly valve

Figure 3.4: Water flow control valve.

On the other hand, the temperature of the pumpoisitored by the operator from time to

time as well as from the control room. From the puthe water is delivered to the rest of
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the plant using the pipes around the plants. Tow tf water is controlled by a butterfly
valve which was discussed in chapter 2. FiguregB/ds another view of a butterfly valve.

3.3 Puirification of River Water

To generate steam the boiler needs to be suppiitdpare water. The source of boiler feed
water of APSCL is generally Meghna river, which @ons suspended and dissolved gases,
ions, salts, sediment and other components. Thisery important to remove those
components from the water and soften the watehleynical treatment before delivering it to

the boiler.

Removal of Sedime

lon removal > Chemical and salt removal

Figure 3.5: Water treatment.
The water from the circulating water pump is fissbred in a storage tank of the water
treatment plant of APSCL. In the water treatmeanplthe component of water such as ions,
salts and sediment are being removed by the amadlepde formation. In Figure 3.5, the
three green colored cylinders perform the taskeofioval. The left most cylinder removes
the ions of the water. Then the middle one remdhweshemicals and salt of water. The right
most cylinder removes the sediments of the wateusTL00% pure water comes out and this

water is known as distilled water.
3.4 Circulation of cooling water

The water cooling system of APSCL plays a vitakrof protecting the overall machineries
of the boiler including the machineries of otheitsinThere are two categories of cooling
system which are accommodated in this power plape@ally in the boiler unit because

most of the heat is produced in the boiler unit.
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Figure 3.6: A Condenser at APSCL.

The first kind of cooling system is the regular koo system. In this case, the water

collected from the river is sent to the circulativgter pump, then to the condenser. Inside

the condenser each of the pipe lines consists@htilow cores.

Circulating Cooling water Pum

Figure 3.7: Circulating cooling water pump.
The inner hollow core passes live steam and ther dutllow core transports the river water
to cool the live steam passing through the innee.cbhe temperature of river water is about
18°C. Low pressure turbine exhales some exhaust stehinh also goes to the condenser
and changes into water through this cooling proeesk gets out to the river through pipe
lines or local draining system of the plant. HerguFe 3.6 shows a condenser which belongs

to the water cooling system inside the boiler.

The other type of cooling system is the most imgraricooling system in the whole plant.
Because, this cooling process protects the machsmagainst excessive heat. For example
winding temperature of large pumps, valve tempeeaamd other equipments which gets too

much heated are being cooled by this process. éaing these equipments, cooling water
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must enter through these equipments. Thereforélelisor pure water is required here. We
have discussed the purification of water in secBoh earlier. First, the distilled water is
cooled using compressed air compressor and SF6rgas. the cooling water is sent to the
circulating cooling water pump inside the boileearThis pump then circulates the cooling
water through the equipments for cooling. As seemfFigure 3.7, the circulating cooling

water pump is at the back side of the blue colmaup.
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Chapter 4: Boiler

Boiler is the part of a plant where water is hedtedenerate steam. It is a closed vessel in
which water is heated. Thermal energy releasedbastion of fuel is used to make steam
at the desired temperature and pressure. At APSBtam temperature is maintained at
523°C. The manufacturer of the boiler is IshikamarHarima Heavy Industries Co. Ltd,
Tokyo, Japan. At APSCL, water-tube boilers are used

In water tube boilers, water passes through thestulalled water tubes. Fuel is burnt in the
furnace to create hot flue gas. The water passirmugh the tubes, gets heated by the flue
gas. This type of boiler generally has high steandyction rate [7].

To produce steam some components are used inseddditer. These components are

discussed in the following sections.
4.1 Furnace

Furnace in the boiler is a chamber where combustikes place. In the furnace natural gas is
burnt for producing flue gas. Flue gas is the teeaas resulting from the burning of the

natural gas. This burning is mostly controlled by presence of air. A certain air to gas ratio

should be maintained for burning. The air-gas re&n be defined as 10:1.

iy ¥ 2y

frin !

Figure 4.1: Furnace chamber of a boiler.
We visited the furnace side of the boiler. We halbserved that every turbine power plant
consists of nine furnaces. The temperature insidefurnace was about 1200-1500°C. We
have learnt that the temperature might slightlyyv@epending on the gas circulation. The
water from the feed water tank which is filled upthe feed water pump, first goes to the
economizer then to the furnace chamber througlwtiter tube. The water passing through
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the water tubes is heated by the produced heatertbe furnace chamber. After a certain
period of time the water changes into steam. Whensteam comes out from the furnace
chamber its temperature stays at 523°C. Initiadlystart the burning process an ignition
system is used which is placed outside of the fterchamber. To produce spark inside the
furnace or burner chamber a small amount of gaseéded. This small amount of gas is
known as the ignition gas. When ignition is done ignition line is turned off and the gas
supply line to the furnace chamber is turned ondwontinuing the burning process. The

produced live steam is then passed to the boilen{if].
4.2 Flue Gas Heat Exchanger

Flue gas heat exchanger plays a vital role fotbthiker. It is used to increase or decrease the
heat of the steam. It is placed inside the boWnen steam is over heated it reduces heat and

when the steam is not properly heated it incretseheat.
4.3 Economizer

Economizer is used to efficiently increase the pobidn. It is a division of boiler where heat

is reused.

Air
Boiler
Flue Gas Flue Gas
Economize
Air pre-
Forced Draft Fan_____ | heater -+ Flue Gas

Figure 4.2: Economizer.
After the burning process is done the flue gas coout through the chimney as hot exhaust
gas. This heat of the exhaust gas is then reusedige the temperature of the feed water
within the economizer. As a result steam is produc®re quickly, which consequently
saves time and decreases the use of natural dedesmé being used for burning. It has been
estimated that for each 5.5 to 6°C rise in the &nampire of feed water, there is a gain of

about 10% in the plant efficien{g]. Figure 4.2 shows the arrangement of the ecazem
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4.4 Super Heater

While traveling through the pipes the temperaturthe steam decreases considerably, but it
IS necessary to maintain constant steam tempertmeghout. This job is done by the super
heater. The super heater is placed at the bottaimedboiler plant, where the highest exhaust
gas temperature can be obtained. The steam prodtidhd boiler is sent to super heater to
be heated again and to become dry steam. At sigaderhextra heat is added to the live
steam that traveled a distance up to the turbimktla@ moisture content from the steam is
removed. Therefore the quality of the live stearprioves. The quality of steam is measured
by its dryness. This measurement is taken in pé&agen If the percentage of dryness of the
steam is higher than the live steam, the qualiteisrred as satisfying. For example, when
there is no moisture in the steam, the steam gualitO0 percent. The measurement is taken
from the control room by the operators. At APSCe #xhaust gas temperature through the
pipes is 400°C. The steam temperature is incredsethe super heater and is sent to the

high pressure (HP) turbine, at a temperature ofGGhd at high pressure of 40bar.
4.5 Fans

Combustion chamber is supplied with certain amairdir for maintaining and shaping of

the flame. The boiler contains an induced draftead a forced draft fan.

Windbox

I i‘i%l IIM!

Figure 4.3: Windbox.

In large boiler two induced draft fans and two @tadraft fans are installed. The induced

draft fan maintains air circulation in the wholelbn The forced draft fan supplies air to the
combustion chamber. The wind box distributes athtocombustion chamber and inside the
whole boiler. The wind box also has damper adjusts& improve combustion. The ratio

of damper (air to gas) is 10:1. The Figure 4.4 shthve windbox of a boiler.
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4.6 Piping and Instrumentation Diagram

A piping and instrumentation diagram (P&ID) is agliam in the process industry which
shows the piping of the process flow together witte installed equipment and
instrumentation. It provides an identification oéasurement and functions that is needed to
be controlled. The design contains check list whedntains all the instruments and

functions. The features of piping and instrumentatliagram are as follows

Figure 4.4: Pipe-lines of HP Bypass.

* Key piping and instrument details,

» Control and shutdown schemes,

« Safety andegulatory requirements and

» Basic start up and operational information.

Table 3: Indicators of Piping and Instrumentatiaagdam.

Symbols | Indicating parameter Symbols Indicating paameter

TI Temperature indicator G Position

Z Protection H Hand operated control

S Switching X Variable

R Recorder C Analog control

A Alarm D Differential

HH High High Q Integration

LL Low Low RA1l HP By pass line 1
Flow RA12 HP By pass line 2
Pressure RA10 Turbine line
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The control system may consist of panel mountetiungents, a distributive control system,
logic system or a combination [9]. In piping systemambers or alphabets are used to denote
the various pipes and instruments so that it besomasier for the engineers to find out the
actual location of the pipes and instruments uadglant. There are tags in the P&ID, which
usually have numerical values like 11, 12, 10 EBtgure 4.3 shows the tags written on the
pipe lines. For example, in Piping and Instrumeotatliagram, when T tag is shown on the
surface of RA11 pipe line, this indicates, thera temperature sensing valve or meter on that
position of the RA11l pipe line and similarly P iodies the position of pressure sensing
valve or meter on the line. Here are some indicalisted in Table 3, which are frequently
used on P&ID, which we have learned during ourrimghkip period.

4.7 Control Strategies of Boilers

As stated earlier, a boiler has to ensure nece$satyto produce steam from water. For this
purpose there is a need to control the gas arftbairate as well as their pressure to achieve
desired heat from the hot gas. Not only that, tla¢ewlevel inside the boiler drum, furnace
pressure, and valve operation should also be niagttaproperly. Moreover safety

precautions are given the highest priority as drobparameter.

4.7.1 Control of Air and Gas Flow
The desired ratio of gas and air flow rate is 1Titis ratio is perfect for the burner system of
the boiler. To maintain the desired ratio the failog elements are used.

4.7.1.1 Transmitter
Transmitters are used for measuring the air ancpgessure and transmit information to the

control room. The gas flow transmitter measuregtieasure of gas passing through the pipe.

Gas flow transmitte

Figure 4.5: Gas flow transmitter of APSCL.
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The transmitter measures the gas flow by usingewdifftial pressure of the pipeline at
different points and transmits the informationhe tontrol room. In Figure 4.5 the gas flow
transmitter is shown. Air flow transmitter is ae&tical device which is used for the purpose
of measuring the air flow rate through the inlebtveection of the force draft fan and for
transmitting the information to the control roomké a gas flow transmitter, an air flow
transmitter measures the air flow rate by usinged#htial pressure. Figure 4.6 shows the air

flow transmitter, which is used at APSCL.

Figure 4.6: Air flow transmitter of APSCL.
4.7.1.2 Ratio Controller
Ratio controller is placed in the main gas andpapelines of the boiler. It is used for
maintaining the pressure ratio of gas and air 48.10ne of the ratio controllers is in the gas
pipelines and another is in the air pipelines. tTh#o is continuously monitored by another

master controller.

4.7.2 Interlock Circuitry

Interlock circuitry is a method of preventing unided situation in a boiler. In most
applications an interlock in a device is used tip lpeevent a boiler from harming its operator
by stopping the machine when tripped. This is theddioning limit, which is prerequisite to
operate all kinds of instruments of boiler. Forrapée, if the gas pressure in the combustion
chamber is imperfect, then the ignitions in then&ge will not occur/start. At APSCL, the
gas pressure in the gas pipelines is maintainegiéabars and at 135 bars for the boiler

combustion chamber.

To start the operation of the boiler feed pumpsiuist be ensured that water is available in
the source pipelines and the delivery lines of fded pump is open. Otherwise the boiler
feed pump will not operate. The safety requiremehtthe boiler is ensured by the

characteristic of interlock circuits. They ensurdether all the requirements for safe

operation have been met or not.
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4.7.3 Water Level inside the Boiler Drum
Boiler feed water is supplied to a boiler to getersteam. At thermal power station of

APSCL the feed water is obtained from river.

Shows feedwater temperature
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Figure 4.7: Feed water system and boiler feed pwuopsol system at Unit — 5.
After purification it is then stored, condensede-peated and conditioned in a feed water
drum and then passed to the feed water tank. FAnenfieed water tank purified water (feed
water) is forwarded to the boiler by a boiler feeater pump. The water level inside the feed
water drum must be controlled to the relevant l@tberwise if the water level does not stay
within this limit, water over flow might occur. the level exceeds the limits, boiler water
might enter into the super heater or the turbind amght cause damage resulting in
extensive maintenance cost. If the water levebaslow, overheating of the water wall tubes
may cause raptures and serious accident might gesutting in system failure, expensive
repair and unexpected injury. So for safety purpaken the water level is too low; the
boiler will shut down to prevent damage. A variefysensors such as differential pressure-
based indicators and transmitters are usually egph monitor the drum water level. The
control system obtains input signals from the semgoorder to regulate feed water flow to
maintain feed water level in the boiler drum. Tloemal temperature of the feed water inside
the drum is 169°C with 7.3 bar pressure. Feed wat@l is controlled in two ways, one is
single element level control and the other is dewdément level control. Figure 4.7 shows

the feed water system in the unit-5 control room.
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4.7.3.1 Single Element Level Control

A single-element level control system is the simptirum level control system. In the boiler
drum, there is both water and steam. The steanese#ive boiler drum and goes to the
turbine. The water which did not turn to the steiamhen circulated. The water level is
controlled by adjusting the flow of feed water. Téd@s a comparing function which
compares the amount of steam and water by the teredmitter in boiler drum. Then control
valve gets information from it and adjust the flolwvater. A single element control system
measures the actual level of water in the boilendrThen compares the measurement to the
desired level set point and makes adjustment td feater flow rates by controlling the

valve.

Single element control system is not able to redppnckly enough in all situations to keep
the level at the set point. In some situationshwitsingle element drum water level control
system, changes in supply and demand of water cam o rapidly that the water in the

boiler drum water will either overflow into the serpheater or the drum becomes dry.

4.7.3.2 Double Element Level Control

In order to protect the boiler from damage the dewdement level control plays important
role. Single element control system only respoaitisr changes in drum level have taken
place but double element level control system cadipt changes in demand and make
adjustment before the change causes the leveltef wathe drum to change drastically. It is
possible because in double element level contretegy the amount of water and steam is
measured by feed water flow transmitter and stdam fransmitter. The flow of feedwater
and steam is also compared by comparing functiaienpipelines. Then the control valve
will operate after getting the signal from trangerit So the feedwater can flow in boiler

drum more efficiently.
4.8 Burner Control System

Burner is also known as the furnace. It is in tleenbustion chamber where the fire is
produced by the burning of gases and generates Wwhath ultimately helps to transform
water into steam. Natural gas or coal in the bubugns in the presence of air for producing
heated gas or flue gas. APSCL uses natural gdwedadl. At APSCL, each furnace has nine
burners. The temperature inside the burner is 1ZBIW°C. Flue gas releases heat to the

water and the water becomes saturated steam whimgpetature is 260°C. Figure 4.8 shows
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the software of burner control system in unit Sorf&rthe control room, the condition of gas
pressure, forced draft fans, combustion air, cgoéir, boiler load, air control, fuel control

and overall burner control systems can be monitored
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Figure 4.8: Burner arrangement at unit 5 in contooim.

4.8.1 Furnace Pressure Controller

The purpose of the furnace pressure controlley mdintain a constant pressure in the boiler
furnace. The boiler furnace pressure control igluseprevent flame excursion and to avoid
excessive fire to prevent unexpected injury. F& plurpose sometimes it is required to suck
out excessive flue gas by using negative furnaessare. The furnace pressure varies as the
loads are changed and due to the changes of airréites of the forced draft fan to the
furnace. As the firing rate increases, more asugplied by the forced draft fan which in turn
increases the pressure in the boiler furnace. Wih@te must be airtight to avoid any leak to
the atmosphere. A small leak under such circumetamgll deteriorate the material around
it, eventually destroying the furnace walls andatirey an operational hazard. Boiler sides
are made pressure tight by using welded inner gasiealed between the furnace wall and
the flow tubes. There are also sealed windows s&ewfe the flame and condition of the

furnace.

4.8.2 Purge Control
Purge control is required before ignition of thestfiburner to clear any combustible elements

that may have accumulated in the furnace of condoushamber components. Gas pressure
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and flow rate are also controlled before purgifgirge control system gives the information

on purge demand, furnace purging condition, angepprogress rates. Shows the

condition of purge
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Figure 4.9: Software control operation of Purge bedk test.
Before purging, leak test is also important in orseeavoid unexpected accident and boiler
trip. Leak test ensures that there is no existefideakage gas. Figure 4.9 shows the purge
and leak test condition observed from the contsohr of unit 5.
4.8.3 Ignition Transformer
The ignition transformer creates high voltage ie tombustion chamber. This high voltage
of ignition transformer helps the bulb to sparkhe furnace of the burner. This bulb is called
sparking bulb, which helps to start the fire. Ignmit transformer may provide 1000V to
2000V to the sparking bulb. The ignition transforrbasically keeps same output power as

the input power and resistance is zero at the osida.

Ignition transformer

Figure 4.10: Ignition Transformer at APSCL at Uit
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4.8.4 Ignition Sparking Rod
Ignition sparking rod is to help the occurrencespérk to initiate the firing in the proper

place in the combustion chamber.

Ignition sparking rod

Figure 4.11: Ignition sparking rod of APSCL at Uhit
After getting the voltage from the ignition trangfeer, the ignition rod pushes the electric
sparking bulb inside the combustion chamber inpttoger zone of the burner.

4.8.5 Flame Detector

The flame detection plays an important role forneurcontrol system to ensure satety. 1he
main purpose of the flame detector is to monit@ ¢bndition of flame in the burner. The
primary responsibility of a flame detector is temtify where the flame is potentially in
excessive condition to avoid any explosion. In &ndaf APSCL the flame sensing detectors
have self-checking intelligence. Boiler flame détat system is also called flame scanner.
Flame detector or scanner consists of various tgpeptical devices.

4.8.6 Air Resistor
Air resistor is also an important safety part of thurner. Before firing the burner the air

resistor removes unwanted air and regulates air. flo

Air Resistor

Figure 4.12: Air Resistor of APSCL at unit 5.

Department of Electrical and Electronic Engineerigst West University 45



Undergraduate Internship Report

These devices ensure perfect purging and boiléegtion from unwanted situation.
4.9 Waste Water Drain Management

After collecting water by circulating water pumpbke water is circulated continuously in
pipelines. A huge amount of water is supplied ® ltiler. But all the water is not used for
making steam and other purpose. Some water is véisimn the boiler and stored in the
waste water basin. So it is essential for draitivggwaste water from waste water basin and
sent it back to the river with the help of drainggenps.

4.9.1 Waste Water Basin

Waste water basin is situated in front of the boilde waste water is stored in the basin and
its temperature is generally higher than the antliemperature like 70°C. This hot water
cannot be directly discarded to river because It nave bad impact on the environment.
Before draining from the basin to river the wastetar temperature should be lowered to the
natural temperature of about 30°C to 35°C. To na&inthe desired temperature as well as
for draining the waste water some instruments ofpegents such as drainage water pump,
water level sensor, heat sensor, temperature dlectractuator valves are used.

Figure 4.13: Drainage pumps of waste water basimiat3.
Here two drainage pumps are present, one is runamtgone is standby for emergency
purpose. When waste water level exceeds a spdeifl of the waste water basin the
drainage pump automatically turns on. Figure 4H@\s the drainage pumps.
4.9.2 Water Level Sensor
Water level sensor senses the water level in th@emaater basin. Here, two water level

sensors are present. One sensor is place at tiee sigpe of the basin, which senses whether
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the water level exceeds a certain level and ottiesa is at the lower side of the basin which
senses whether the water level falls below a cet&iel. When the waste water reaches a
maximum level, the upper limit sensor senses it ginds a signal to start the pump to the

drainage of water.

Figure 4.14: Water level sensor of waste watembasAPSCL.
When water level goes below the minimum level theonther sensor senses and the pump

stop draining. Figure 4.14 shows the water levetees.

4.9.3 Heat Sensor

Heat sensor senses the waste water heat in the watdr basin. When water is stored in the
basin its general temperature is 50°C. Here, twat lsensors are used. One heat sensor
senses the minimum set point temperature betwedn 335°C. When the sensor finds out
that the waste water temperature is in the desarde it sends signal to the actuator valve
for turning on the drainage pump. Another tempeeagensor has a set point temperature
below 45°C. When waste water temperature exceeddithit sensor sends a signal again to

the actuator valve for stopping the pump. Figufils4hows the temperature sensors.

Figure 4.15: Temperature sensor of waste watenlzas\PSCL.
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Chapter 5: Turbine Control and Protection

5.1 Introduction

Senior Engineer Shafiqual Islam gave us an elabatascription of the turbine protection
and control system of APSCL on®527", 30" August and # September 2012. APSCL
produces electricity by converting chemical enecggtained in fuel into heat energy which
Is used to produce steam and the steam is theesofinmechanical energy in turbine. The
mechanical energy is then converted to electricargy by the generator. APSCL plant
operators are responsible for maintaining propdsiie operation to ensure that the energy
conversion process takes place safely and effigieht ensure the control and protection of
turbine, APSCL uses different types of valves, ailan measurement equipments,

temperature sensors etc.
5.2 Turbine Control System

Turbine control is one of the most important parft€ontrol system and power generation.
We visited this control system off &eptember 2012. Turbine control system is compoed
a number of components that work together to regutee flow of steam through the turbine.
To understand the control operation of the turbime must know about the major
components of the control system. In this sectian discuss about turbine control and

protection system.

5.2.1 Turbine Control Valves

When we visited turbine sector, unit 1 was switch#dand turbine of unit 1 was open. We

observed different control valves there. Duringoine operation, the speed of turbine must
be controlled. The turbine speed is regulated lyamount of steam flowing through the

turbine. The flow of steam is controlled by the wipg and closing of the valves. This type

of valve is mainly one way valve. This one way wabontains stem and disc. The position of
the control valve disc determines the amount adratadmitted in the turbine. Depending on

the disc opening and closing, steam flows throdghtarbine.

5.2.2 Hydraulic Actuator and Pilot Valve
Hydraulic actuator is one of the main and most comig used controlling devices.

Hydraulic actuator includes casing, piston, sprarmgl control oil line. Spring produces
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pressure in downward direction and oil createssumesin the upward direction. The spring
tries to close the valves and the oil pressurs teeopen the valve. When the forces of the

spring and the oil are balanced, the valve remiaiasstationary position.

Pilot Valve
» Actuator

Oil line __
: e . - .«
Figure 5.1: Hydraulic Actuator and Pilot valve.
Figure 5.1 shows a hydraulic actuator and a piétwe. The function of the pilot valve is to
regulate the flow of oil in or out of the actuatBilot valve consists of a cylinder, valve, disc,

supply oil line and drain line, control oil line.

Control oil line

Supply oil — l éf Spring
|

line

Disc

Pilot Valve Disc l .
Drain
Oil line

Figure 5.2: Schematic diagram of Pilot valve.
Figure 5.2 shows the schematic diagram of piloveallhe loss of oil pressure below the
hydraulic actuator piston allows the spring to exggawhich pushes the piston downward.

Lowering the hydraulic actuator piston decreasesofbening of the control valve.

Two devices are typically used to operate the pidve on a turbine control system. These
devices are governor and speed chargers. Themaardy three types of turbine governor.

These are

*« Mechanical Governor,
* Hydraulic Governor and
+ Electric Governor.

At APSCL mechanical type governor is used.
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5.2.2.1 Mechanical Governor

Eng. Shafiqual Islam discussed about the operatiomechanical governor. When the

generator is disconnected from the power systera, rttechanical governor responds
(automatically operate) to decrease the flow o&rsteThis operation helps to decrease the

speed of turbine. Mechanical governor consists of

*  Flyweight
+ Bracket and

* Spring
Flyweights
Rod which is

<+— connected with

actuator

Spring

Bracket

Figure 5.3: Schematic diagram of Mechanical GoveFRipweight.

\ (e A

. Mechanical

»

Governor

Figure 5.4: Mechanical Governor.

Figure 5.3 shows the mechanical governor flyweighihen turbine speed increases, the
centrifugal force increases and the flyweights mowevard. When turbine speed decreases,
the centrifugal force also decreases and the flgiteiremain fixed in position [10]. Figure
5.4 shows the mechanical governor of unit 1 of ABSIhe governor controls the speed of
the turbine by operating the pilot valve. When thebine is rotating at 3000 rpm, the
centrifugal force acting on the flyweights is balad against the tension of spring and the

flyweights remain fixed in position.
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5.2.3 Speed Charger
Speed chargers mainly create pressure to the anéhtspeed of the shaft of turbine. At

APSCL, when the turbine is online, speed charggopas mainly two functions:

* They adjust turbine speed and

* They allow the generator to increase its load withchanging the speed at which

turbine rotates.

Speed charger is found in all turbine control syst&peed charger is assembled with
mechanical governor. Speed charger consists oftarmgear arrangement and connecting

rod that fit around pilot valve disc [11].

Speed
Charger

Figure 5.5: Speed Charger at unit 1.

Motor is used to move the sleeve up and down tle palve disc. Figure 5.5 shows the
speed charger of the mechanical governor. Wherspleed charger is energized, its shaft
rotates gear. The rotation of the gear moves tkeerther up or down depending on the
direction of motor rotation. Speed charger can lmntrolled both manually and
automatically. At APSCL speed charger works autacaHy. In automatic control, a remote
controlled device is connected. In manual operatetger, the control switch is moved left
or to the right to open or close the valve.

5.3 Turbine Temperature and Pressure Control

We learnt about turbine temperature and pressunératoon 30" August 2012. We also

observed the sensing elements in turbine contsikay. The instruments commonly used to
measure the process variable associated with trbperations includes gauges, flow
indicators and thermometer. The types of varialbheEsasured by temperature measuring

instruments include turbine temperature, metal tyaipre, bearing temperature. Steam
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pressure, vacuum pressure and oil pressure areuredaby gauges and flow indicator

indicates the flow rate of steam or oil or othqulds.

5.3.1 Turbine Temperature

At APSCL three types of turbines are used. They High pressure (HP), Intermediate

Pressure (IP) and Low Pressure (LP) turbine. Stehich comes out from boiler first enter

into HP turbine. The exhaust steam from HP turltie® enters into IP turbine. Temperature
of this steam is lower than HP steam temperatuxbaést steam of IP turbine then enters
into LP turbine. Temperature in HP turbine, IP tneband LP turbine is respectively 526°C,
520°C and 515°C.
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Figure 5.6: Software controlled turbine controlteys.

The change of temperature that occurs during tarbperation is generally within the limits

set by the turbine manufacturer. Problems occurnwie turbine metal expands due to
excessive heat. That is why temperature is meastwatnuously and displayed in the
control room where an operator can see them andatan steps to avoid any untoward
situation. Figure 5.6 shows the software controlfetbine control system of unit 5 of

APSCL. Using Asea Brown Boveri (ABB) software, tezngiture, pressure and the condition
of automated valves can be monitored from the cbnom.

5.3.2 Steam Temperature
Steam temperature at APSCL is generally 515°C beémtering the turbine. But in live
steam line temperature varies from 513°-526°C. B¢eare spread into the turbine through
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nozzle. In nozzle, steam temperature is typicalken by temperature sensors. Temperature
sensors are also installed on the main steam stipply

a) Top view. b) Ftamew.
Figure 5.7: Temperature sensor.
Figure 5.7 shows the temperature sensor, a) tap amnel b) the front view. These sensors are

used to determine the steam temperature in a wirbin

Figure 5. 8: Temperature recorder.

The thermocouples generate electrical signals ptopal to the steam temperature. The
electrical signals are transmitted to the meterctwvhivorks as the temperature recorder.
Temperature recorder is shown in Figure 5.8. In BP81e scale on the recorder has a range
of 4 to 12. The indications must be multiplied bynaltiplier (here 100) to determine the
actual temperature. The range of actual temper&u@0°F — 1200°F (204.44°C-648.89°C).

5.3.3 Metal Temperature

The allowable metal temperature of APSCL turbinewithin 320°C to 515°C. If metal
temperature is more than 630°C then trip circuit né active. Thermocouples are used in
the turbine metal to measure turbine metal temperadAt APSCL, they use four sensors to
measure metal temperature. One sensor is connaicted metal’s inner wall, another one is
at the outer wall and the other two sensors atedmiddle of the metal. Difference between
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the values of four sensors gives the temperatunerggon along the thickness of the metal

wall.

5.3.4 Bearing Temperature

Bearings are made of metal which has low meltinotpd3earing operated at excessively
high temperature might fail. If bearing temperatisemore than 450°C then bearing trip
circuit will be active at APSCL. Two types of tematire measurements are used to monitor

turbine bearing temperature. These are

» Bearing oil temperature measurements and
» Bearing metal temperature measurements

Generally bearing oil temperature is 380°C. Beagaty heated up in normal operation. This
heat is generally removed by the cooling lubriggtoil. A thermometer is placed in the
cooling oil leaving path. The thermocouple develefectrical signal correspond to the oill

temperature which is transmitted to meter.

Bearing metal temperature is also monitored byntoeouple. Generally bearing metal
temperature is 440°C. Thermocouples transmit sigm#ie recorder. Increase in bearing oil
temperature indicate problem with bearing. Beanngtal temperature goes higher with

bearing oil temperature. Increase in metal tempegaif bearing may fail the bearing.

5.3.5 Steam Pressure Control

At APSCL, the steam pressure is maintained at (85 Im the HP turbine side. In the LP
side the steam pressure is less and can rise 80 bars only. Pressure above this normal
limit causes abnormal pressure drops across eaghssbf the turbine. These conditions can
be avoided by monitoring the turbine pressure armding sure that they are maintained
within normal limits. Figure 5.9 shows a pressuaeige. Pressure gauge is a kind of meter
which measure pressure in unit bar. At APSCL thesguire in turbine is measured using

pressure gauge.

Figure 5. 9: Pressure gauge at unit 1.
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5.4 Turbine Protection

Turbine protection systems are designed to pratebines automatically during emergency
condition. An emergency condition is a conditiorwaich action must be taken immediately
in order to protect the turbine from damage. Omesatlso continuously monitor turbine

operation and can manually trip the turbine if rsseey.
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Figure 5. 10: Software controlled protection system
Software controlled protection system is shown iigufFe 5.10. Software shows the
activations and deactivations of trip circuit infliune control system. It also shows the

activation of safety devices, lube oil protectitire protection etc.

5.4.1 Turbine Trip

A turbine trip mechanism is the mechanism for imratxclosing of the turbine’s steam
valves. Turbine trip mechanism shuts down the h&liy stopping the flow of steam. The
main stop valves, the control valves, the reheai salves (which stop reheating of steam),
and the live steam valve all close when the turbimeoccurs. Three types of turbine trip

mechanisms are discussed in the following sections.

5.4.1.1 Over Speed Mechanism

Under normal operating conditions, rotation of tnebis 3000 rpm. Under some emergency
conditions, such as the generator suddenly beisgpdnected from the power system, the
turbine could gain over speed. The turbine goversenses the speed increase and
immediately begins to close the main stop valveer®peed trip usually occurs at 109-111%
of rated speed. When the speed of the turbine dgcine rated value, the centrifugal force
overcomes the force which could close the main s&bge. Figure 5.11 shows the main stop

valves (left and right). A trip circuit is connedtwith this main stop valve.
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Main stop

valve (left)

Main stop

valve (right)

Figure 5. 11: Main stop valves.
5.4.1.2 Manual Trip
Manual trips are the trips that are activated byperator. Manual trip can be used to trip a
turbine at any time. After a manual turbine trigs leccurred, the emergency condition that
has actuated the trip system must be correctedétife turbine can be returned to service.

Figure 5. 12: Operator activating manual trip.

Figure 5.12 shows the activation of manual triprstFstep is to correct the unexpected
condition, second is returning the turbine to senand at last, reset the trip mechanism. This

is typically done by pulling a reset handle.

5.4.1.3 Solenoid Trip Mechanism

A solenoid trip is operated by electrical input whioccurs automatically when an
emergency condition arises. A solenoid trip cao aks initiated by an operator in the control
room. Solenoid trip mechanism is used in lubrigatoil protection system, low vacuum
protection system and high vibration protectiontesys Solenoid trip mechanism consists of
coil circuit and plunger. Solenoid trip mechanisrshown in Figure 5.13. Here the plunger
cannot be seen. When the coil circuit is energitegl plunger moves. The movement of the

plunger activates the solenoid trip mechanism.
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> Coil circuit

inside here

Figure 5. 13: Solenoid trip mechanism.
5.4.2 Protection against Low Pressure of Bearing Oi
Turbine bearings are designed to operate withinilgoressure supply range of 20 bars to 30
bars. If the oil pressure drops below this rangeinaufficient quantity of oil is delivered to
the bearings. If the lube oil pressure is not mestdo normal the bearing could be seriously

damaged.

When oil pressure drops, backup pumps start workingestore the pressure within the

normal range and an alarm is energized to notéyotrerator of the low pressure condition.

The alarm alerts the operator about the situatr@mhalows time to take corrective action. If
the pressure continues to decrease despite thectiver action, contacts in a second pressure

switch are closed and a solenoid trip is energizexder to remove the turbine from service.

5.4.3 Thrust Bearing Protection System

The thrust bearing protection system protects tinkeirie from excessive thrust. Excessive
thrust could damage the thrust bearing and causgofr between the moving and the

stationary parts of the turbine. If excessive thoggurs, the solenoid trip circuit is energized
and the turbine is tripped before contact occute/éen the stationary parts and the moving
parts.

5.4.4 High Vibration Protection System

Excessive vibration of the shaft is dangerous fabihe. Asea Brown Boveri (ABB)
manufacturer of APSCL turbine, set the maximumvedible vibration in a range of 7 mils to
10 mils. A turbine should be removed from servioemiediately if vibration exceeds the
specified limit. In most cases, vibration recordams preset to actuate an alarm in the control
room. The alarm provides an operator to adequaie ttd react a high vibration condition.
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Chapter 6: Fault Experience during Internship

6.1 Introduction

Fault analysis and troubleshooting is a criticalt md a power plant operation. There are
several types of electrical problems that couldseaan unscheduled interruption in plant
operations. During our internship we observed ttmugence of three types of faults. These
are circulating water (CW) pump trip, high press(#) bypass fault and turbine shaft
vibration fault. The reasons of the respective thaand their solutions taken by APSCL

engineers are discussed in details in this chapter.

6.2 HP-Bypass Fault

Live steam comes out from the boiler and goes ¢ottinbine. In normal condition 100% of

the live steam goes through the HP bypass lindeédurbine. During our internship, when

we were in training, a fault occurred in a HP byphse. As a result live steam from the

boiler was not fully supplied to the turbine. 25%loe steam was going through the HP drain
line resulting in the decrease of production intumni That time was peak hour and the
demand of electricity was very high. So it was 138eey to increase the production quickly.
It was not possible to handle the fault from thetoa room.

Three element control valve

| /
Boiler @
é|/ /
HP bypass lin

Fault occurred

v

Turbine

— Drain line

Figure 6.1: HP-bypass fault position.
6.2.1 Fault Position Identification

To identify the exact position of the fault, thegereers took the following steps:

* Checked the P&ID diagram of APSCL.

« Checked the reading of the valves between thersdibethe turbine.
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* Finally they found it was the live steam line (RAMalve which was showing the

undesired reading.

6.2.2 Approach Taken by the Engineer

The opening or closing of the valve can be extérraintrolled by changing the resistivity
of the potentiometer. At first the engineers malyuaried that potentiometer of the valve so
that steam could go through the HP bypass line.tBey were unable to make the valve
100% open.

Then they studied the P&ID diagram of the HP Bypass. This HP Bypass line contains
three element controlled valve. These control efgmare:

* One way control
« Two way control (Two line can be controlled) and
* Solenoid control (Use solenoid to control the opgror closing of valve).

When the valves were checked one by one, they fdbhat solenoid control was not
operating and it was damaged. But it was not ptessdreplace the solenoid valve at that
peak hour. So as a temporary measure they fullyeddhe HP drain line to ensure 100%

flow of steam to the turbine. Then they took furtep to replace this solenoid valve.
6.3 Trip of Circulating W ater Pump

During our internship another faulty situation oced at CW pump. The operating

temperature of circulating water pump is 50°C -52f6@ cool the bearing of CW pump lube

water (cooling water) is used. So the CW pump rhase some lube water inside, otherwise
pump will have to be shut down.

6.3.1 Cause of Trip
The engineers found out that the faulty situaticouored due to insufficient circulation of
lube water. That is why temperature of circulativeger pump rose and reached to 85°C. The

engineers assumed the following causes that cealtitb insufficient supply of lube water.

* Lube water circulation pipes might have had leakagd fittings might have
jammed due to prolong usage.

* There might not have any lube water supply in thekpg side of the bearing.
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6.3.2 Trip Solution
When the engineers understood that this fault eedwtue to passive causes, they took steps
to change the narrow pipes and fittings to ensoeeflow of lube water which controls the

temperature of bearing of circulating water pump.
6.4 Faulty Signal due to Shaft Vibration

During our internship another faulty situation oced at APSCL. Naturally if any of the
process value exceeds set point a control sigrg@nerated. One of the process values in the
turbine section is shaft vibration. During our mmighip a control signal due to shaft vibration
at unit 4 was found to be generated but was nairaawusly present. The signal was getting
off automatically after a certain period of timehig situation continued for more than 4

hours. This fault occurred due to unbalanced webgtite shaft and fluctuation of rotation.

6.4.1 Measured Value

In unit 4, turbine shaft vibration was more thas tiblerable limit. It was not possible to
control shaft vibration from the control room. lhet vibration measuring meter shaft
vibration is shown in voltage (0.2V-1V). In the xaltion measurement scale, the tolarabale
limit of vibration is 7-10 mils. For 7-10 mils, theoltage they got was 0.344V which was
within the limit. After calculation, engineers todke final decision that the signaling
instrument or other sensing elements were workiognally. The vibration of shaft was

fluctuating.

6.4.2 Approach Taken by the Engineer
* Engineers measured the vibration at different tim&key calculated the
percentage of risk with respect to voltage and dotirat the percentage of risk

was very low.

» They decreased some weight of shaft by removingesprace of metal from
shaft.

* They increased the set point of vibration from 0 +hils to 12-15 mils in the

measuring meter.
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Chapter 7: Conclusion

This chapter is designed to give an overview alibatproblems and findings at APSCL
during the internship period. These will be diseasdriefly and then there are some

recommendations which could be regarded as a stiggé®m our point of view.
7.1Problems

During our internship program we faced, practicaltipipation of different works and
overhauling of equipment would give us experienageAPSCL does not provide this type of

facility to their apprentice.
7.2 Recommendations

Some recommendations are given below for the staderdo their internship program in a

better way.

e Internship program should be scheduled in suchyseathat it does not clash with

the university regular classes.

» Student should complete the relevant courses toittiernship program before doing

internship.

* The tenure of our internship program with APSCL wa$y for 15 days. 15 days is
not enough to be able to understand the functibaspower plant efficiently.

» Electrical and Electronic Engineering departmeriEast West University should sign
MoU (Memorandum of Understanding) with prospectieenpanies like Energypac,

Summit Power etc. for ensuring internship prograntlie students.
7.3 Conclusion

We passed some remarkable days at APSCL duringntarnship program. APSCL can be
regarded as the practical ground of learning al@opobwer station. The theories that we
learned at the university were observed at APSCe.ddhsider ourselves very much lucky
to have our internship program with a reputed postation company like APSCL. It gave us
an opportunity to apply our theoretical knowledgepractice. In case of power generation,
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APSCL is the combination of steam, gas and combayeté plant. We visited steam power
plant at the very first of our internship program.steam power plant we observed how
water is collected, purified and then boiled todarce steam. There are several switch gear
rooms and control rooms to control the overall eystind power generation. Various types
of relays are used for protective purposes thatl@ controlled from the control room. Next
we visited gas turbine of APSCL. There we have $egemfresh air and natural gas, supplied
by Titas Gas transmission and distribution complamjted (TGTDCL), is used as fuel to
burn gas. After burning, the produced hot gas iedut rotate the turbine for power

generation. For protective measures, relays aceusisd and controlled in switch gear room.
Our achievements from APSCL are:

* Industrial training provided by APSCL has enricloenl practical knowledge.

e It has opened our eyes about practical operatidifighent equipment of a power

station.

« APSCL gave us the unique experience of observiagtiuipment closely.

The authorities of APSCL were very concerned ahlalutkinds of safety. The friendly
environment at APSCL encouraged us to cooperate ®ath other. We learned a lot and
obtained practical knowledge from our internshi®\BSCL, which will help us in our future

career path.
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Appendix- |

» Scanned copy of daily activity reports:

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

Name of the company- ApscL @5}1080!1_]', power Atration (p- H’d;l
Name of the student: ™Ma. Al -—é;mn Bin Siddigue

- | 2008-2-8b-p0ob

Date: = 2l —0%8- &=

Start time/End time Bom — L!.Pm

Location: TA C (Gnslsumentabion and Controy)
Mentor: Md- Shafigul Jslam

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 sabmitted 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 dopict what the intern has lcamed on a particular day.

d. In case of any confusion, interns are strongly recommended to consult their respective
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! J " gg" Department of Electrical and _Electmnic Engineering
East West University
Address the following points briefly (Use additional page if necessary)
| What was the objective of the day’s activities? (If applicable. list multiple objectives)
The masn objec-":'\fc. of the Pari—:‘m(ah d wah
P qunowrad{?c, aé-au.i 'ﬁ\ﬁ, his4or ojf AesclL
We /pa C:'ft‘r_q!'f visited the wAaIZ, power (b!ank'

md  dniroduction woith the Off:‘c,ers-we, have also

aclknow ladged the fufure plans.
2z, 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. 0
Abscl Atarled on 1970 with a mllnfma_iAéf;Mpo
Scnem{l’c’n and laler on gfrr continued its jbumi wikh
increeaking its gen era tton . Speci ﬁ'mfl thetee ote 3 bP‘U-’
enerating Units . Those are  span turbin, Aleam Hturbine -
A Combined cycle Al total dhepy ane 9 units, The Capacities
of these Atations/units okt : @ UniE 1,20 -L4pm3 éum‘f—ﬂ
@3,4 150 Mn @ unit 5 - 150 Mw @ Gas turbine - 56mu (unik 1,23
Te1al gl 10 1 b sarade €al ne e The I

i Relate your practical activity with the theoretical knowledge yow/ gained in the respective
academic course.

The. Knoco!ao!ae, ef J'n-!mduc}ov part °]C fft)duj-}na} -fru.umﬁ-
pnevr‘a:’ou&\ij atKnaw(ﬁ?gd +o US %j cur welated

academic courses of power,

"’ W\pl
%ﬁ%‘-”"”’”—— dodazer Ko}"rﬁ 2002
date

Signature of the mentor with date Signature of academic supervisor e
Name: Sha {iyu | dslam Name: 7o lh2 08
Designation: Senier engincer Designation: 5S¢ v~ o L€ AR Y™

Contact Phone #: o1\FuI9 2023
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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 mtem for every day of work and should
be signed by the mentor from the company and the academic advisor. Copy of all the reports should be

attached to the final internship report.
Name of the company: APsCL
Name of the student: Md- A -Jmran Bin Si dd/plue
m: 200@" 2."?'0"906
Date: 25 ~0%-1L
Start time¢/End time Sam - 4. pm
Location: TAC Division |
Mentor. Md - S‘ha?tr',m ) 3‘3!:1::9

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 compleled and submitted by every mtern imrespective 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 intem has learned on a particular day.

d. In case of any confusion, mtems are strongly recommended to consult their respective
academic supervisors. :
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/ EE Department of Electrical and Electronic Engineering

East West University
Address the following points briefly (Use additional page if necessary)
| What was the objective of the day’s activities? (If applicable. list multiple objectives)
The objec Hve af The dﬂ-? S ac.ﬁ'w'}d:
1. Knew about JA’ C divison
2. stem durbine. visit .

Z 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 List of dre dags ac#w‘#cy ahe 74”0&}!‘!‘13;:
1. Discussion oJ[ ta ter an e hden cydc.,
2 Nrcmﬁj af river waken aj f_aah'nﬁ\ waker.
3. Jlea aboul how control U,Hem wor Ks.

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

The dflgd a.m(:'w'-:';'éb wak m-l’cn{-ed tith the ‘o;moer- M-nzfan
@EEE -4y) CevnAe -

%fu-n-n_ ndﬂ' aa-m-'gﬁrl_

Signature of the mentor with date Signanire of academic supervisor with date
Name: Shafigyul IFsiam Name: Jolvaoor % a7
Designation: Seniar engneer Designation: Co i v =€

Contact Phone #:  81%1| 977043
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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 and should
be signed by the mentor from the company and the academic advisor. Copy of all the reports should be

attached to the final internship report.
Name of the company: APselL
Nameofthestudent | Md. Al ~Fmran Bin Siddigue
D: noo& - 2-L0 ~-006
Date: A6 - 08 -\
Start time/End time 8am - Lpm
Location: 120 Diwv'sion
Mentor Ma - shafipul  Fslam

General Instructions:

a. Itisthe intern"s chity fo make sure that all his/her daily activity reports are appropriately signad
by both the mentor and the academic supervisor.

b. The daily report should be a brief narration of the activities during the intermnship period 1n the
eves of the intern and should be completed and submitted by every mtern wrrespective af the
number of partners sthe might have for the presentation and final report writing purpose.

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

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

TFhe. objcc:lttiv'e/i 0]{3‘3& the !

J- How o raad dhe  PATD (pipe 4 nstumentakion diag
2 JIniroduce to the ddmbale of PALID .

9. C:;:b‘g;?ndcfﬁa pomp. boiler Jl«ed furnP ; wolfnér wahr pum(D

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

sp-?ciﬁeatitms of the equipﬁggms/uswﬁsitnd. Comment on how these activities fulfill your
objectives. —

The list a{ dﬂ#d aqﬁ'n'&y: A&&mw’a{fan of PLID mnnt& .

HTL — Tempaﬂd.fur{.e_ Jhdf'ﬂﬂ{’ﬂf' & 4 — Hand oFera{led tontre)
+H 2— Papiection =

2,

# .
7 € Swhchinch X Vﬂr_rqb.!&.a
#4 R-—» Recorder # C—> Analogue controf
# A » Alarm . & D~ Diffenentral
o 4 hfgh g HH"""'J" hﬁ‘? & ] — In-#:&'m;'l'.dn
| - Lew s LU —riow (o

* PiFe lnes:
Sl R RAl — HP bypass
# p = Fressuma RAl0 =+ Hurbine Ateam ling -
B & — Position N AV — Tank o drvm pipe live..

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

e The "'be'L- discussed Is l'u,fqﬁzd With 1he, fo-”" touraeh

ﬁ% A4rog-12 “Lodvaeon Me pAt o

Signature of the mentor with date Signature of academic supervisoywith date
Name: Shafiauul dslam Name: T lva_gasm KQ/W‘O\U—E"
Designation: Seniar endineer Designation: S n\icq L€ (XYY"

Contact Phone #: ez 277675
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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 and should
be signed by the mentor from the company and the academic advisor. Copy of all the reports should be

atached 10 the final internship report.

Name of the company: AbPsclL

Name of the student: Md. Al -Jmvan Bin Sidigul

D: 200% —2 -30-00§

Date: k= o¢ 1L

Start time/End time Qam - 4pm

Location: T14CL piwnsion i
Mentor Md. Shaffymyu]l Jslam

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
eves of the intern and should be completed and submitted by every intern imrespective of the
number of partners sthe might have for the presentation and final report writing purpose.

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

d. In case of any confusion, interns are strongly recommended to comsult their respective
academic supervisors. '
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gg‘ 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 activitiss? {If applicable. list multiple objectives)
* The ob]'cc}‘fvr_, of the t‘iﬂ@t H
g Hamf Cond/Honin
Ly Anafagu.t J:’anqL
Binar :,-r'gn .
2- Visit 40 he Unit-04.5 boiler peclion.

Z. Hﬁ_fhe _dty‘s activities according to the order of objectives listed in 1. Mention the
sp?caﬁcatmns of the equipments used/visited. Comment on how these activities fulfill your
objectives.

4+ Lis} af ativitits :-
1 -4!1::1’0& S:Bnqi

(@ LvbT (linean Vaniable, differcen ial Tra
s
) Sfo  Contro] valve . 76”"@

(©) Tecomede
- Br’nw Signal
-‘i) Tph;o Flop(sR) . B Tk L
s R iy A T g o s g ) Fo0 s
academic course. - - \
The. fopic. wab relaled to the counse A#ud:'eap,olwfr
Atokion — &'fat}_’—al anfi'c. desion, \/

M‘;«osr: 2 ‘\dg\ﬂmm
o ol Smdmm }L

Signature of the mentor with date Signature of academic supervisor
Na.n_:c'. ?hnf-‘.ﬁpu[ j&fﬂ."ﬂ Nmu:w
D Senior incer Designation: o v L2

Contact Phone #: eipn moﬂB

WY eYr
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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 and should
be signed by the mentor from the company and the academic advisor. Copy of all the repons should be

attached to the final internship report.
Name of the company: AF;S el
Name of the student: Ma - Alrjmrah Bin Siddiguae
D: 9_00&’ -72-80 -006
Date: X€-DY¥-1L
Start time/End time om - f\?m
Location: Tl Disision
Mentor: ™Md- sha.-ﬁaf)td jsiam

General Instructions:

a. 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,

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

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

d. In case of any confusion, nterns are strongly recommended to consult their respective
academic supervisors.
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,
,ﬁg Department of Electrical and Electronic Engineering
L / East West University

Address the following points briefly (Use additional page if necessary)
| What was the objective of the day’s activities? (If applicable. list multiple objectives)
The © b]'eca‘{ua. >} -f the daﬂ was 10 Know a?oaul’
burmer and j*—'»d waler pump -

2, List the day’s activities according to the order of ohjectives listed in 1. Mention the
s};j-.ac:ffcaﬁons of the equipments used/visited. Comment on how these activities fulfill your
objectives.

The o ackiviin wee:
gy 1 Burner: ) ANatyral qos d"’—“““"d‘ and -tram

(&) Al tusisden
© Spraking rod
@ Itani-h'on %an{anmen

- Hp bﬂ-bﬁ? bjpa;f: hydrolic Unk

. Wakt dvrain n ousce b
%I- ‘%o’.lz feed Pum;‘+@)1n3wrlnd<,t:%5be:v:ghh

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

The twlated Yopic. wak Aimillap }o +he. dhesritica)
Courhis oF- powen Htaton . ¢

)
&F_ ) e N T V‘%’c"?"r:glgﬂ-

Signature of the mentor with date Signature of academic supervisor with date
Name: Shafispu! Jeiam Name; T&LWEEG *:q
Designation: Senior enginesr Designation: S~ 67 e 2

Contact Phone #: o1z 01977073

Department of Electrical and Electronic Engineerigst West University
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Undergraduate Internship Report

7
Py
Department of Electrical and Electronic Engincering

East West University
EEE 499
Industrial Training
Daily Activity Report

. Separaie Daily Activity Report should be completed by each imern for every day of work and should
be signed by the mentor from the company and the acadermic adviser, Copy of all the reports should he

aitached to tke final imernship report.

General Instructions:

Mame of the company: . Eq NEY j‘h E['M gﬁm i _i
Mame of the student; ﬁ‘&h-’::“_iwr MTHJHI . 1

1D 08 - 2-80 -059 |
Date; 2_ 9 }’ O ,,g Ja=

Start tme/End time Eﬂl‘h"" "5:1Pm

Lacation: Lrabrument £ Contral. CTECY Pivisima
Mentor: _";hn;fq\ﬂ Lclona

2, Itis the intern's duty 1o make sure that all lisfher daily activity reporis are appropriately sigped
by both the mentor and the academic supervisor

b. The daily report should be a brief narmtion of the activities during the ntemship pened 1 the
eyes of the imem and should be completed and subnutied b}' every intern wrespective of the
number of partners s'he might have for the presentation and final repon writing purpose

€. The report should not be a compilation of lectures notes taken during the wternship, ather 1t
should depict what the intern has leamed on a particular day,

d. In case of any confusion, interms are stronply recommended 1o consult then TespeEhve
academic supervisors.

Department of Electrical and Electronic Engineerigst West University
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Undergraduate Internship Report

Department of Electrical and Blectronme Enginecring

East Wesl Universily

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

What was the objecuve of the day's actwvities¥ (I8 applzcable. listmuliple slyective:)

Te objechve of the dogp  achvites Vo the. ntroduchn

of leql galen,

/:ﬂmhnla, Flipflopa vsed in  Commort puapoies

and hu.bhmd'fﬁtcdbam-

2 List the day's activines according to the order of objectives histed w1 Menhen the
specifications of the cquipments nsedivisiied. Comment on how (hese activities Gulfill your
objectives.

Uk of He lh  ochwhens .
&a"'f . . 1- @ YU = pthij:J iﬂml
@ LP bypass Junchon  di 4
W . _EJ :Il.mnn-%ﬂi! @ xB > o/ focel back
1 = Selinoy ﬂp&ﬂi velviz.
@—a OR gode
[8]> o deloy Simor
& 5 AND ﬂﬂ-'}e
~th- =3 ORIFACE
3

academic course.

fen @k e

% 290812

Sigmature of the mentor with date
Name:  Shahgul Ishm.
Designation:  senicr Engimesr™
Contact Phone # 217 14 977093

Relate your practical activity with the theoretical knowledge you pained in the respective

ebted wilh PLD  Coursen.

 dohime Bgum /i

Sigmature ol adidemic supcrvisar with date

Mame: Dr.Halima Begum
Desigmation: Assistant Professor
Department of EEE

East West University

Department of Electrical and Electronic Engineerigst West University
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Undergraduate Internship Report

L0

Department ol Electnical and Llectrome Engineering
East West University
EEE 499
Industrial Training
Daily Activity Report
. Separate Daily Activity Repont should be completed by each atern for every day of work and sheubd

be signed by the mentor from the company and the academic advisor, Copy af all the repors should b
mtached to the final internship report.

MName of the company: Pshugan;  Poier Stechin Emmm L]

HMame of the student; Sams M Mﬂ.‘:u'ﬂ- -

D: 2008 - 2-30-059

Date; 30/08/12

Start time/End time Bavn ~ 4dpm

Location’ Instument € Gonhol (TE€C) divisim: |
o Ghahqul Tlann '

General lustructions:

a. Itis the intern’s duty to make sure that all his'her daily activity reports are appropriately signed
by bath the mentor and the academic supervisar,

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

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

d. 1 case of any confusion, intems are strongly recommended o consult their respective
acadenie supervisors,

Department of Electrical and Electronic Engineerigst West University 76



Undergraduate Internship Report

T " Department of Eleetrical and Electronic Enginccring
Liast 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 olyectives

Trhe cbjachve of te d:h-[ﬂ-:r achwhes woos the
inkieduchon, fo  conbol ,daga{mn, and the Eements
ok coniol loop.

I List the day's activities according to the order of objectives listed in 1. Mennon the

i specifications of the equipments used/visited. Comment on how these activities Tulfill vour
objectives,

Lisk of #he doyh achuily:
(onrol S&-ﬁm{
([ Gnivoller
\ D] Smswﬂ elomant
lod vahe
@) ,hrhnm:ﬁt aniel yahe
® Powe:
@ Fnal  gmiact element

X Relate your practical setivity with the theorencal knowledye vou mmmed i ile respective
academic course.

These prachtal GCH;;? o refeted wiby  Hhae ocademur
Gonhol system  EEE -Ho? couril .

% an0p- 11 Halima Bgum. tpp

Signature of the mentor with date Signature of fca s i h date
Hame; Shafigel '-Ehfﬁ Mame: Hmﬂimpmﬂmlm
Designation:  Samer Engingdr Designation:  pepartment of EEE
Contact Fhone 2 a1 711997092 East West University

Department of Electrical and Electronic Engineerigst West University
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Undergraduate Internship Report

F'i

I 7
ﬁ%lhd
Department of Electrical and Electronic Lngineering

East West University
EEE 499
Industrial Traming
Daily Activity Report
_ Separate Daily Activity Report should be completed by cach intem for every day of work and should

be signed by the mentor from the company and the academic advisor, Copy of all the reposts shoulid be
attached to the final iniernship report,

Name of the company: i Piﬁh'ﬁm] Brwver Shh_g!l-wn‘r _L!'::I -__-_ ]
Nane of the stodent: E'ﬂms ZLLMEF' Mﬁd"ﬂu
1D 2008 - 2-80 -059

Dhate: 2l fo8/12

Start time/End time 8(2\11 o qu
Lacation: I&G DT?%“ i il -
Ielentor: Eha-ﬁqu] : _ISJGm |

General Instructions:

A, Iris the intem's duty to make sure that ali his'her daily actbvity seports are appropeiately signed
by boak the mentor and the academic supervisor

b. The daily report should be a bref narmtion of the activities dusing e isternshin perind m the
eyes of the intem and should be comipleted and submitted by every intem mespociive of the
mmber of pastners sfhe might bave for (he presentation and finnl repost wiiting purpose

. The report should not be a compilation of lectures notes taken dusing the mternzlup, miber it
sheuld depiet what the intern has leareed on g perticular day

d. In case of suy confision, wferms are stronghy recommicnded o consult thorr respective
denhmie Supervisoss,

Department of Electrical and Electronic Engineerigst West University



Undergraduate Internship Report

ﬁ » Department of Bleetrical and Blectronic Fngiineering
East West University

Address the Lollowing points briefly (Use additional page if necessary)
l Wiat was the abjective of the day's activities? (1T applicable. list muluple objectives)
e dojective of the dagn achwly was the fault analrsis
ok Gireakiog  Waler (GW) Powp; Hrip and  solubim .

2. List the day's activities sccording 1o the order of objectives listed w1 Mennon (e
i specifications of the cquipments usedivisited, Comment on how these activities (Gl i
objeciives.
Cause of Buip *

() Incrawe the tfempamlue of +he beaving of ew pumf

(i) Groulahen of Lub Waler o not  dufhcient packing ade. ,

W) Pipes af packing atde way loaked and Siting wan Jamed .
Oer vibmbing o fhe shaft af the moby.

Elm fr  boler

changig names osd o pipss  of the pnrhia Adde _ "
flowo o lub waler, and demparlive 15 tedercontrolled  i0 s0~58
from 85°C. And vibmohenr @ed  checked by TICI ¢

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

academic course,

These pracheal nd{vﬂlﬁ is relaldd with sutr EEEA0] murses.

%[r‘b&d?_ &ﬁ‘ﬂ Jp’mp L.

Signawre of the mentor with date Sigrature of adkdemic supervisor with date

Mame  Shabgol Iskare Mame:

Designation: gzninr Erginear™ Designation: Dr.Halima Begum

Contact Phone #; o9 Assistant Professor
‘eIFneIF Department of EEE

East West University

Department of Electrical and Electronic Engineerigst West University
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Undergraduate Internship Report

I &"
% i Department of Eleetrical and Llectronie Engincering

East West University
EEE 499
Industrial Training
Daily Activity Report
. Separate Daily Activity Report should be completed by each intern for every day of works snd shoull

be signed by the mentor from the company and the academic advisor. Copy of all the repors should be
attached to the final inlernship repon,

Name of the company. | Ashy ooy Fovder Serhon Company Lid.

Mame of the student; Samt  Zubaqer Mrdha

15 2008-2-20-099

Date; 0t foS/d0ie n
Start time/End tine Bam ~<{Pm N
Lacation: Instrument £ (onbvpl (’,Iéﬂ] cvsion

Mentor: _ - _J

General Instructions;

o Ivis the inter's duey 1o make sure that all lisher daily activity reports are appropriately sgned
by both the mentar and the academic supervisor

b. The daily report should be a brief rarration of the activities dunng the mtemship period m the
eyes of the imtern and should be coipleted and submutled by every intem imespective of the
number of partners s'he might have for ihe presentation and final report writing puipose.

€. The report should not be a compilation of lectures notes taken during the imnternslip, milier 1
should depict what the intem fras learmed on 2 particular day.

d In case of any confusion, interns are sirongly recommended to consubt ther respecive
academic suparvisors,

Department of Electrical and Electronic Engineerigst West University
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Undergraduate Internship Report

/7

East West University

/ L
/ ’ ﬂ&“ Department of Electrical and Electronic Engincering

‘Address the following points briefly (Use additional page il necessary)

"
1 What was the objective of the day’s activities? (If applicable, list multsple objectives)

"
: The ¢ achvhes wat o koo abeds  the differort

Control  pavamelers and inhodchon 4o logic drive awrds.

2 List the day's activities aceording to the order of ohjectives listed in 1. Mention the
specifications of the equipments used/visited. Comment on how these activities fulfill your

objectives,

List enb— ackvhes !

@ Themocoople * Rhich masue e oliegen.

@ RID: (Resslance Tempoaliire, Delector)

@ 08 (Proportional)

® o (Di ererthal)

@Aa&u}pr-. @ openlimit surch () close Wimit swilch @ epen hogque
soitch @ Close toepe  Switth ©  poentiometer € Thermonaty.

(®  Wegcure PRalepge velve -
Relate your practical activity with the theoretieal knowledpe vou gained in the respecrive

3

academic course,

These Pprachm) acﬁw[tﬁr i rebled vargun ocademdC
Crursad .

%‘”' ol _iéﬂl Hgur Uy
Signature of the mentor with date Signature of sclemic supervisor with dare
Name: Shafqul Blam_ Name:

_ Designation: genigr Engineer— Designation: e jalima Begum
Contact Phone #: o3 977003 Assistant Professor
Department of EEE

East Wast University

Department of Electrical and Electronic Engineerigst West University 81



Undergraduate Internship Report

>

ﬁ Department of Electrical and Electronic Engincering

East West University
EEE 499
Industrial Traming
Daily Activity Report

Separate Darly Actvaty Report should be completed by eachi intern lor every iy of work, and should
be signed by the mentor from the company and the academic advisor, Copy of all the repons should be

attached 1o the final internship report.

Mame of the company: Hshx.]m‘;] Fowver S'hhhn %m}‘ Ltd -
Mame of the student; Sqmb ZJ.M}{E’T Mﬁdha‘

D, 2008-2-80 -059

Date: 02/09/12

Start time/End time &’-_"II = ‘?Pm B
Location: I£C Division

Mentor: Shafigul Islam

General Instructions:

a. It the intemn’s duly 1o make sure that all lis/her daily activity repons ane approprately sped

by both the mentor and the academic supecvisor,

b, The daily report should be a brief narrtion of the activities during the intemship period i ihe
eyes of the intem and should be completed and submitted by every intemn irespective of e
number of pariners she might have for the presemation and final FEPOTT Witing pror)iose,

¢. The repornt should not be a compilation of lectures notes taken during the intership, sither it

should depict what the intem has leamed on a particelar day.

d. Tn case of any confusion, imerms are stromgly recommended 1o consult theis fesprective

seadennc supervisors

=

Department of Electrical and Electronic Engineerigst West University
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Undergraduate Internship Report

Department of Eleetrical and Electrome Lingimeering
Easl West University

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

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

The objechve of the days achwhes was Know about
diferent Fm-tecﬁan s Control and fest

z List the day's activities accordivg 1o the order of ohjectives listed w1 1, Mention the
| specifications of the equipments used/visited. Comment on liow these activities fulfill your
objectives.
; hyihies ;
e Lst of the dogfs aciv et
Te
1. Infer posing raloy; G- beak
. Sleam oirewits @ Purge Test
3. Mobr slarting cireuit
4. Timer velay; 7. femwe ok e
5 2levd conbolg
sat value fors
() Red viater
) Steam Woter
@ Drum violer
3 Relate your practical activity with the theoretical knowledge you gained in the respective

pcadeniic course,
That  prscheal n.c!'irrlﬂ Pith the Hheoritieal Knowledge ©0R»
obid  with poser Stahn  course and  others kgieal aurséA.

m%ﬁ‘:i,“, e Hadime By 01 /1

Signature of the menter with date Signature of sdhdemic supervisor with date
MName:  Shafiqul Iskam Mame: Dr.Halima Begum
Designation: enigr Engireer™ Designation w m?é
| b el
| Contact Phone ¥ 017449 75093 East West University
b i

Department of Electrical and Electronic Engineerigst West University 83



Undergraduate Internship Report

Departiment of Blectieal and Electiome Engmeciing
East West University
EEE 494
Industial Tramung
Daly Activity Report

Separate Danly Activity Report should be completad by eagh interi Tor every day of wark and shoili
b signed by the mentor from the eompany and e dcademie ddvisar, Copry ol all the tepoits shoidid e
attached o the final internship roport

Name of the company: Apg, &L SR AT '
Name of the student. "H'*w;a.n -H\Mﬂ‘w T |

10 ‘,gp?p,. - HI_-‘?IQ !

Date: 07- om- _J_-'?-_.__ - == - -
Stan ime/End nme Em__ fﬁ pr
Location G 'f'r'-&- —r S |

Mo | fop Sy fabm

General Instructions.

w1t s the it s duty to ssake suie tint all his/her dinly petivity epoits aee ppfeagn late by gl
fry both the mentor and the neademic supetvisar

b, The daily repart should be a brief parmtion of the activities during thie intemship perusd o
eyes of the interm aind should be completed and submutted by every iitern srrespectiog of
number of partners «/ie might have for the presentation and final teport wiiting puiposg

e The report should not be o compilntion of lecnires notes wmken during the waernshp. rather i
should depict what the intemn has learned on a particular day

d Inoease of any confusion, interns are strongly recommended oo consult e e
acndemic supervisor,

Department of Electrical and Electronic Engineerigst West Universi
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Undergraduate Internship Report

F
-

/ ﬂﬂu Department of Electieal and Blectiome Engineei g
/ il Easl Wes Lmiversily

Address the following points brielly (Use additionsl puge if necessary)

| What was the objectivie of the day's activiues? (IFapplicable, hist inultiple vlyective)
T rhhechive o} Ut dogh adivitis was tA
vha«inimq-me,twmmih 7y beilw .

- List the \'].!ll\,":i activities II||.'nII|It11L'_ o the ofder ol f:|11.|1;‘lll\'|,':. Teatesd o 1, Blemiiion the
speificatans of the equpments usedivisted  Comment on how ihese actiane, Talfill v
abjectives,

Tdin finmawe Comprands s
7 Dunivy elombad, buwran speivy
» ot sk bapp?

E'*-Q’ﬁ -ﬂmf_‘;ﬂ‘pm . w‘_') Efmw-"-l‘i‘ﬂﬂ

I'MFQI’LJM d garin

3 Relate vour practical actvity with the theorehieal knowledpe you paned o the respective
academic course

“TA~L M’\Lﬁldu.;!.}:wﬁ L"-«Wl.ﬂ_ia_l Al 3_5-4'».\.:# flpﬂ
Soloded it Power Stably (cettd) towae.

% an -89 1 Jedaner H‘?‘E' b s

Signature of the mentor with ditc sipmature of academic supeivegt with daw
Name : Mame: T bdeg i .
Designation. @A~/ E"'"n! Designation’ SEwaar LeeXurds

Contact Phone i g|=2 l,l“,_)'? 20873

Department of Electrical and Electronic Engineerigst West Universi 85



Undergraduate Internship Report

—~

¥

L
m[ Department of Electrical and Electronie Engincering

East West University
EEE 499
Industial Trauing
Daily Activity Report

Soparate Daily Activity Report should be camploted by each intom for avery day of work g should
be figned by the mentor from the company and the academic ndviser, Copy af all the roports should be

attached o the final internship repoit

Name of the company

APSEL e

Name of the stdent;

LY e e i gy

WKiskor Lunan 2amnd

1D: APPR-2-30-0073

Date: ol= O0f- )0 = e |
Start tme/End time o ow _H_ﬁ?:w‘j S |
Loeation: T £ o L'R.IR"_I:F'P:-FM - i “I,
Mentor ]

Geperal Instruchions:

Ep Shefiged Tobown |

0, It s the intern’s duty to make sure that all lns/lier daily activity reporis nee appropistely sied
by bath the mentar and the academic supervisor

b, The daily report should be a brief narration of the activities during the mtemship period i the
eyes of the mtern and should be completed and submitted by every intern inespective of the
nuimber of partners sfhe might have Tor the presentation and final repor witing purpose

€. The report should not by a compilation of leetures notes taken during the iiterivlip, tiher 1
should depict what the wtern has learned on a particular day

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

Department of Electrical and Electronic Engineerigst West Universi
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Undergraduate Internship Report

A s
i

Depaitinent of Bleetiical and Electioie Bogiiceiinge

East West-Liniversily
Adbiliess thie Tollowing poinds braelly (Use ndditiond] page i necessary)

| What was the elyective ol the divy s acétivities? l,_H-'.mplu-:lrh: st inulbple sbpective)
TAa a‘l:baaﬂw r\ c-o.m-'i aclivdis  apns
Yot el £ prutecdon.

= | List the dov's nctivives novording o the order of obyjectuves laed e 10 Mentin e
!.]!G-CIFIC:IIIL‘H" of thy I."nJlliIPI.'IlL'JﬂI:\p uged/visited. Comnient ol liow these aenvities WGl o
uhjl:nlll‘rl;n

Darit_ Tunbing (erprrards:

o St vabee 1) Cordul VAR

£) Dol bannirg o) ‘b‘u'ﬂ"’a blodivg
el Mw{va hl.bi:ﬁ.'r'a.

Tivomne Cla-h'f}-crﬂl Vel !

&) Mo Sop vilve W Crdrl Valre posiishis 3.
P & s (R ENEate) DU (1 T Rx ¢
ﬁ'-') %Uft Vilie

iLH Helate your practicnl aeuvity with tig theorstieal kigwledjie you gained i he reés

acadeinic course " ‘
Turdoimt. tamfﬂff % nm'{?vfr}ﬂ s/t NM&E’ L,*-“-LC/{"
pyw oS Adin (£€E Ga) trwnd

s .0, Yobaton Yo

«
Sygnature of the mentor with date Signature of ncademic supervisor with dute

Mame: A Nime, Tabiteen kKa
Designation Soa~adsd Dougnation: Sgwier L setfre

Contact Phone #: 2192 7 ﬂ?g:’?

Department of Electrical and Electronic Engineerigst West Universi



Undergraduate Internship Report

o .'

lsr &I“
@ Repartment ol Electncal and Electronie Fngineerning

Fast West Hniversity
LEE 499
lndustinal Trammg
Datly Activity Report

""l"" ate Daly Activity Keport shiould e comploted by each intein lin avery day ol winkk el Rl
be sipned by the mentor from the company and the academic advisor, Copy of all Ui teporis shonlhl
attached 1o the final mternship report

Name ol the ..-nﬁ*;?m'w A PS’ f'l|__
Nanmie of the student; waﬂ 1-'( T b e SE—

ID: A008-2-%0-005

E— = =t A T

T T e ——— = PP e L

Date: 05 -09-19

Start tme/End tme EM L pm
Location: 7= rmv'm P "
Mentor: E'.'B g]:q:{q.u,f _FA»EP‘-”’""' & {

T == T i e— — . —— e

General lnstructions

o 6 the dntern s duty womake sure that all lus/her disly ey reposn are approg el e
by both the mentor and the neodomic superviso

b, The daily report should be a brief narmtion of the aetivitses dung te mtemsbg oeod e
eyes of the intern and should be completed and submiied by svery fntern tmanpoctioe of (.
number 'r“lIPMN'-‘U"- sl I'lllbhl have for thie pistaentation and Hnal FEPON WG P o

€ 1he report should not be a compilation of lectures notes tken duriig the wternsp. miher i
should dl:pu:t what the intern has leamed on a particular day

do I ocome of any confusion, mterns are strongly. regaiimended 1o consale Ui eectn
AAdenne Ruprvisolf

Department of Electrical and Electronic Engineerigst West Universi
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Undergraduate Internship Report

{

Address the folluwing points brielly (Use additional page if necessary)

l)t.:p'.ni:lwm ol Pleetres! and BElectione Vg i iy
Fust West Umversity

/

H What wis the alyeetive of tie day s agtivities? {11 u.|:|:l|r..a|L1|.|.' sl aiitibbigade olsedig

T c-r{:jec,ﬂ've d',}"!/f-“-" oQWgﬂ aclivkis, q_mtf:

L wbw  abpd s o APSEL.

abjectives

Uid A dogp addbiln s gt 4k

) Ded sumivey p [y porh bame

U 3 PP (55 Wgﬂd'?u"' | ﬂjcﬁ.-}ow el

M) @ grrpraath { i) tonamati
W) Lvbet ' ur{'ﬁ |'I ) _Aaek

D) "_;.W ’tr‘r"*."- ) M/ 7L M) Dpramn w{ﬂm}umtm

vi) Caf"-lﬂv"a V""'LH e K ‘Hl'-':_) Peden A

3 Ralate your practical nctivity with the theorenienl knowledpe yoo pained i thie respecu
academic cotirse

TAAdaL {}P:t_ - gmﬁ‘flow arg ﬁgﬁk{.&.&? wLﬂj\

eatiral
FUWA perwes osleled

el o bt o L,

Stpnature of the mentor with date Signatuie nf':u:;ldﬂul;{:un‘u'l. ar with date
Nume: ' Name: Tﬁhiqh ﬂ'r'*ﬂ-L
Designation Sarrah & D Dengnation S@wi o | ecbuvey

Cantact Phone #= graN@F 28973

Department of Electrical and Electronic Engineerigst West Universi

2 List the doy's activities nccording 1 the arder of ohiectiven luied in Sahting the
¥ it v JIN g I At e
specifientions of the SOUIPMenE used/visited, Comment on how thees activities Tl vou
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Undergraduate Internship Report

-

Department of Eleetrical and Llectronie Lngineening
Fast West niversity
EEE 499
[ndustrral Training
Daily Activity Report
Separate Daly Activity Beport should be eomploted by each intorn for evary day of sao, il

be signed by the menor from the company and the acadenie advisor, Copy atall the igpoiis sh
attpched o the final internship repoe

Name of the company. | APQEL.

| Name of the student Kidan Kawran m i R
| appk- & S0-02 o
e | pg-om2

U Start imed lind time ?ﬂ‘"""" 4 P-m- =

Ll.'ltil.lIE;;_-_-___ : _T;:E--C: TR S - .
[Mentor, gw:F.,qwf T o

o e s s s e 3 Ers w e — e m—

Genetal Instructong
2 It 1s the intern's duly 1o make sure that all hisfher datly activity reports are appropriately
by Bath the mentar and the academie supervisar.

shrilil
vl b

'-||'11|'.|

b, The daly report should be a briel narmtion of the activities duting the wiemshap penod o ilie

cyes of the e aid should be completed and gubmitted by overy miein ipedpictive
niimiber nl‘pmmr:r.-; sfhe g have fop the piesenbition aiud {litil rdporT W EE Lo

¢ The report ahiogld not be o i."l."ll\]l'l[j.'llll.'lﬂ af leetures notes taken i{nrmy_ the mternslap, n

should depict what the intern has loarned on a particular day

i i

iligr it

d In case af any confuswi, mlems are strongly  recommended 1o consult theyr respecnve

acadumie supervizor
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Address the Tollowing points bielly (Use sdditomal o il iecessary)

| Wihit was the objective of the day’s activities? (IFapplicable. latmultiple objeenive.) !
e
~The ni;:{ecfa'vc oy aclivili®  poan W”'

[

List the doy's neteities aceording to the order of objeetives lded | dontTin e
h]mlﬂ':ﬁll'l.‘-‘l"f'.l ol the aquipments used/visigd, Cammeinl on how these aciivitles fulfill s

nl'r_:n-hw
ol o U doh oncBiviti

N Dru~r spd

u? ,:z::f lﬂ; powes PP Pwﬁ Aot gt; ﬁuﬁ g)
) CDJUCQ ﬁwt‘inw e : ' E&L’ﬂ C ansdallive Ra
W) ﬂ.‘lu\ﬂf‘a WV‘DA i __,.'-la.

Fﬁ-{n vnhalﬂrﬁ"““’-"'ﬁ I Bppeas. o il

Uouw U ez povnd Urme

3 Relate your praetical nenvity with the theoretien! knowledie o jaed in the vosgoctn

s Ausarelindd borsislidpe e posvid o ulsld

wiklh aeodandie prwit tounss

¥

mhnaﬂ. n..'im#m k,_,...qﬁ.a

Fo s T TP
Stpnature of the mentor with die sipnature of academie supervgiot with du
Nape! Name Tabhsegm ’l"-'ﬂ“""‘-'l.‘ph
Dosignation: Samndt =51 Designation G&niar Leefurer

Cantact Phane il BIFN®Z20%73
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Dinly Activity Report

Separate Daly Activity Report should be completed by each e Tor every dayv of work and <hould
be signed by the meitor from the company and the aeademie advisor, Copy al all the eporis dhonlid e
attached to the final internship roport,

[ Mamo of the company: | APE €L e — -
Name of the student. | I Ll Krw Buarad N
o A0k -2- Fo- 003 : -
Date T T a7- 214 -
Start time/End time ? A = £} P -
Logation, I .E [t it T e _I:]
Mentor. E"‘;} € l‘ﬁ}i wl Lalsm |

General lnstrustions,

a1 the mterm’s ity 1o make sure that @l is/har daly aetivity maperie ire appropriately signed
by both the mentor and the dcademic muperviang,

b, The daily report should be o bref aaration of the aetvities duning the itesamhip perand i the
eyes of the mrem and should be completed and submitted by every niterm mrespecnve of the
number of parmers »/5e might have for the presentation and final repart witing puijose

¢ The report should not be o eompilation of lvcturos netes taken during the mterelup, i o
shanld depier what the inters has learned on a practisular day,

dIn epse of any eonfuston, intems are strongly recommended to consult e pespechive
acadeie LIHRT R RIL
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Adilress the following poinis briefly (Use additional page i necessiry)
i What was the obyective of the day's nctivities” (W applieable. list IIl!““MI-‘ alyuehives) ,E‘D
B a r
e sloyecdive ad L4 Log) ‘m'{w - 9
ik Zoldadi adt Jamilinia e ik o
JAH@M comprrtnds

2 Lizt the -_'I'.rl!,l'r, achivitigs nuq.i;i;dmu ta the order of r.’:||.1l|,|.:|.‘h‘u.':| Bated a1 Slesition the
specifications of the equipments used/visited. Comntent on liow these aehivities bl i

objectives, I B
)LH:LM hﬂ_h a‘-c’{“""‘.f"".h.-vuﬂ ‘S-irvh Pl FM"”H‘
Y bt Auawdor g Eontling Aytomfonme
| w) C vt WM ) Wowe -b«a.a

W) %l LAFAILE
i vy L;&E‘jﬂ_ﬂa q}"tr'wdlﬂ

| v Buw bA7
| v8) et sk

3 Kelute your practical activity with the thearetienl knowledge you puned o the respective
Acadenie coulse

Tht bnpukidgn e gaivad o A@J{m Lo AAy
'M‘MJL;Q-;M} L‘-W{Jﬂ%{ -L,L-.a\ff’ il Airagrins 527 210

o £ £ gLl

o B ot tarad

' Siennture of the mentor with date Sipnature of academic supervisogwith ilate
Mame: Nume: " abise i
Dhesignation g#'-"":-"” E"E]e Desipustion: S@wisr [ Setarey

Contact Fhone i 31781 ) 32205975
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