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Executive Summary

Bangladesh is a densely populated country. Load-shedding is one of the major problems of our
country. Now a day, the maximum power demand is almost 4500 MW to 5600 MW and it will
rise to 7000 MW in few years. But our power sector provides only 3800 MW to 4600 MW which
is one third of the demand. Here, we observed a huge difference. Ashuganj Power Station
Company Limited (APSCL) where we have completed our internship is the second largest power
plant in Bangladesh. It has 9 units with 777 MW capacities. But its present de-rated capacity is
731MW and dependable capacity is 624MW at a deliver point. Ashuganj Power Station fulfills

about 15% of power requirements of the total country.

In our internship, we have learnt about the whole power plant system focusing on the Generation
section mostly. Here, we came to know how a power station can generate power and how they
distribute this power around the country, also about the maintenance and the protection of power
system equipments, which are used for generating or distributing power. Here, we were not
permitted to operate or touch the equipment but saw how these equipments work. At APSCL, we
have seen the control rooms, generator rooms etc. We have also learnt about winding shop,
battery room, substation, Combined Cycle Power Plant (CCPP), turbine, boiler, water treatment
system etc. We were able to combine our theoretical and practical knowledge and also gain

knowledge about the whole power system of Bangladesh.
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Schedule of the internship work

The following table represents our internship schedule.

Date Section Time Mentor
24-08-2012 Visiting APSCL 8.00am - 4.00pm Md. Rokonuzzaman
25-08-2012 Generator Section 8.00am - 4.00pm Md. Rokonuzzaman
26-08-2012 Generator Section 8.00am - 4.00pm Md. Rokonuzzaman
27-08-2012 Winding Shop 8.00am - 4.00pm Md. Rokonuzzaman
28-08-2012 Control Unit 1 and 2 8.00am - 4.00pm Md. Rokonuzzaman
29-08-2012 Control Unit 3 and 4 8.00am - 4.00pm Md. Rokonuzzaman
30-08-2012 Control Unit 5 8.00am - 4.00pm Md. Rokonuzzaman

31-08-2012 Combined Cycle Power Plant | 8.00am- 4.00pm Md. Rokonuzzaman

01-09-2012 Battery Room 8.00am - 4.00pm Md. Rokonuzzaman
02-09-2012 Generator Section 8.00am - 4.00pm Md. Rokonuzzaman
03-09-2012 Generator Section 8.00am - 4.00pm Md. Rokonuzzaman
04-09-2012 Boiler Section 8.00am - 4.00pm Md. Rokonuzzaman
05-09-2012 Steam Turbine Section 8.00am - 4.00pm Md. Rokonuzzaman
06-09-2012 Water Treatment Plant 8.00am - 4.00pm Md. Rokonuzzaman
07-09-2012 Substation 8.00am - 4.00pm Md. Rokonuzzaman
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CHAPTER 1

INTRODUCTION

During our fifteen days internship experience at Ashuganj Power Station Company Limited
(APSCL), our learning was mainly focused on generation sector. We gained practical knowledge
about power generating system in a power station. We came to know about how the main and
auxiliary parts of a generator work. We also learnt about the generator maintenances and
protection procedures. At APSCL, we observed how an engineer operates the generating section
when a fault occurs. Besides, we also observed some important sectors like boiler, turbine,
Combined Cycle Power Plant (CCPP), water treatment plant and substation. Now, we are

familiar with working process of different sectors in a power plant.

Above all, the internship program was successful for us under the caring supervision of our
instructors at APSCL. We have now the practical knowledge regarding the generation section

particularly and also the whole working process of the power station.

1.1 Company Profile

Ashuganj Power Station is the second largest power station in Bangladesh. The present total
power (electricity) generation capacity of its 9 units is 674 MW. As a part of the Power Sector
Development and Reform Program of the Government of Bangladesh (GOB) Ashuganj
PowerStation Company Ltd. (APSCL) has been incorporated under the Companies Act 1994 on
28 June 2000. The Registration No. of APSCL is 40630 (2328) / 2000. Ashuganj Power Station
(APS) Complex (with its Assets and Liabilities) had been transferred to the APSCL through a
Provisional Vendor’s Agreement signed between BPDB and APSCL on 22 May 2003. All the
activities of the company started formally on 01 June 2003. From that day the overall activities
of the Company along with operation, maintenance and development of the Power Station are
vested upon a Management Team consisting of the Managing Director, the Director (Technical)

and the director (Finance) [1].

Here, the following table depicts the overall specification summary of APSCL (Table 1.1).
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Table 1.1: Company Profile of APSCL [1].

Corporate Office Ashuganj Power Station Company Ltd., Ashuganj, Brahmanbaria,
3402

Registration No. C-40630 (2328)/2000

Date of Incorporation | 28 June 2000

Status Public Limited Company
Business Power Generation
Number of Generating e 9 (6 Steam Turbine + 2 Gas Turbine+ 1 Gas Engine)
Units e Two Steam Units of 64MW- Unit # 1 and 2 each-

commissioned in 1970.
e Gas Turbine Units-GT1 and GT2 of capacity 56 MW each-
commissioned in 1982 and 1986 respectively
e One Steam Turbine (ST) of capacity 34MW with waste
heat recovery Boiler commissioned in 1984.
Unit # 3 of 150MW capacity was commissioned in 1986
Unit # 4 of 150MW capacity was commissioned in 1987.
Unit # 5 of 150MW capacity was commissioned in 1988.
50MW Gas Engine Power Plant was commissioned in
2011

Installed Capacity 777 MW

Present de-rated 731 MW
capacity

Area of Land 263.55 Acres

Company Website www.apscl.com

1.1.1 Vision
To become the leading power generation company in Bangladesh [1].

1.1.2 Mission
To increase the generation capacity of Ashuganj Power Station to 1500 MW with in 2014 [1].

1.1.3 Future Plans of APSCL

The name of the new project of APSCL is Ashuganj 200£10% MW Modular Power Plant
Project. This project highlights the Generation capacity of Ashuganj will be 1500 MW by 2015.
The plant efficiency will increase with the use of modern technology. The objectives of this
project are:

e To narrow the ever increasing gap between the demand and supply of electricity through
gas based low cost generation in the north east zone of the country.

e To meet up increasing power demand in the country by adding local ge neration.
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e To increase the power generation of the country through utilization of country's natural
gas resources available nearest to the proposed power plant site with requisite pressure.

e To accelerate the economic development of the country by adequate and reliable power
generation and to support the planed target of power demand.

e To overcome the present generation shortage by increasing generation and to minimize
load shedding.

e To enhance the stability and reliability of the national grid system and reduce the
transmission loss by local generation.

e To increase energy efficiency of power generation [1].

1.2 Objective of the Internship

The main objective of our internship is to learn about the practical knowledge that is based on
our theoretical knowledge. In this internship program we mainly learned about the generation
section of a power plant. We also learned about the protection and maintenance ofa power plant
in the generation section. Now, we know that how a power plant station distributes power to
national grid. In this internship report, we are trying to discuss the whole knowledge of us which

we gathered during the internship.

1.3 Scope and Methodology

This internship report is mainly focused on the power generating section of Ashuganj power
station company limited (APSCL). Here we will discuss about the generator including its
working principle, capacity, unit control rooms, generator maintenance and protection. We will
also discuss briefly about the other sections like boiler, turbine, Combined Cycle Power Plant

(CCPP), water treatment plant, substation etc.

During our internship period our instructors Engr. Rokonuzzaman and Engr. Kamruzzaman
demonstrated us various kinds of equipment and generation sections. Every day they took some
theoretical classes about the day’s visitation fields such as the units, sections and sites of
APSCL. Several times they provided us some tables, figures and various types of data. To
complete this report we have used information from two sources. Firstly we used the information
that we collected from our instructors at APSCL as primary source and secondly we collected

information from different websites, specially the official website of Ashuganj Power Station.
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CHAPTER 2

GENERATOR

2.1 Introduction
The working process of a generator is based on the principle of electromagnetic induction which

was discovered by Micheal Faraday. An electric generator is a device that converts mechanical
energy into electrical energy as the output.

Generator does not create any electricity rather it actually converts the mechanical energy to
electrical energy through an external electric circuit. The main mechanism of a generator is
creating a magnetic flux in a static stator. The flux is created by a rotating rotor surrounded by a
stator through copper winding in three phases, and then when the flux is cut, the electricity will
be gained from the output of a generator. Here, in Figure 2.1, we see the whole generator of
control room 1 (unit 1 and 2) at APSCL.

Figure 2.1: The whole generator of control room 1 (unit 1 and 2).

There are two types of generator:
e AC Generator: It generates alternative current (A.C.) and

e DC generator: It generates direct current (D.C.).

Department of Electrical and Electronic Engineering, East West University 16
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At Ashuganj Power Station Company Ltd (APSCL), there are five generators in steam power
plant section and three generators in Combined Cycle Power Plant (CCPP) section. All the

generators produce AC current. So, during our visit we learnt about AC generator only.

The description of generators at APSCL is given in table 2.1. From Table 2.1, we learn about the
rated condition and other fundamental characteristic of the generators of steam power plant at
APSCL.

Table 2.1: Specification of generators of steam power plant at APSCL [APSCL].

Steam power plant
Description

Units 1 and 2 Units 3, 4 and 5
Rated terminal output 64 MW 150 MW
Rated terminal voltage 11 KV+5% 15.75KV+5%
Rated power factor, coso | 0.8 0.8
Rated current 4200 A/4690 A 6965 A
Rated frequency 50Hz 50Hz
Number of poles 2 2
Cooling system Hydrogen cooled Air cooled
Insulation class F (It is a state of temperature | F

tolerance class. There are four

classes. These are AB,F and

H. F means the temperature

tolerance is 155° C or 311° F)
Excitation voltage 249 V/[267 A 323V
Excitation current 1238 /1327 A 1500 A
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2.2 Generator Main Parts

The main parts of generators that we have seenat APSCL are,

e Stator,

¢ Rotor,

e Armature,

e Carbon brushes and

e Collector Slip Rings.

2.2.1 Stator

The stator is one of the basic elements of a generator. It consists of a cylindrical ring which is made
of iron, has only one coil which consists of a number of turns, and a stator core which is constructed
of thin sheets of magnetic steel. The cylindrical ring provides an easy path for the magnetic flux.
When the rotor is rotated, a voltage is induced in the stator coil. In Figure 2.2, we see the process of

creating magnetic flux with stator.

tator iron

statar
conductors
----------------- in slots

front-end
connections

back-end
connections

Figure 2.2: Stator Winding of the Generator [2].

2.2.2 Rotor

The rotor is also a basic element of a generator. It is situated inside of a stator. It is always
rotating and creates a magnetic field with the stator. The central shaft of the rotor is coupled to
the mechanical prime mover. The magnetic field is produced by conductors or coils. This set of
coils, connected in series, is thus known as the field winding. In Figure 2.3, we see the process of

creating magnetic flux with rotor.
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magnetic flux lines

Tield conductor
iron rotor
stator conductaor
slip rings
iron stator

end connectiaon

Figure 2.3: Rotor Winding of the Generator [3].
2.2.3 Armature

Armature is a rotating part of an electromagnetic device consisting of copper wire wound around an

iron core. It carries the current of the generators.

2.2.4 Carbon Brushes
Carbon Brush is consisted with the small block of carbon. It is used to convey the current between

the stationary and moving parts of the generator.

2.2.5 Collector Slip Rings

Slip rings are circular rings, similar to a tube, that are connected to the armature and rotate with it, if
it is rotating. Slip rings are usually made of nonferrous metal (brass, bronze or copper) and also iron
or steel is sometimes used. Slip rings usually do not require much servicing.

2.3 Other important Parts of Generation Section

There are also few important parts of generation section. These parts are common and act as a
significant role in generation section like system of KVA rating, De-humidity fire, Jacking oil
pump, condenser, relay, circuit breaker, unit auxiliary switchgear, station auxiliary switchgear
and many others. The description of some important parts are mentioned below which have been

learnt at APSCL during internship period.

2.3.1 KVA Ratings

The capacity of a synchronous generator is equal to the product of the voltage per phase, the current
per phase, and the number of phases. It is normally stated in megavolt-amperes (MVA) for large
generators or kilovolt-amperes (KVA) for small generators. The voltage rating of the generator is

normally stated as the operating voltage between two of its three terminals. For a winding connected
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in delta, phase to phase voltage is equal to the phase-winding voltage. For a winding connected in

wyes, phase to phase voltage is equal to V3 times the phase-winding voltage.

2.3.2 De-humidifier

De-humidifier is used to absorb the moisture when the generator will be off. If moisture is inside the
generator, then the generator will be faulted. Here automation technique has been given inside the
de-humidifier to absorb the moisture.

2.3.3 Jacking Oil Pump

A jacking oil pump is commonly used on rotor shafts. It is also known as lift pump. It is eliminating
the rotor distortion caused by weight and uneven cooling. The jacking oil pump uses high pressure
oil supplied at the bearing. It also helps to maintain the oil film between shaft and the bearing. At
that time, the rotor speed is adequate enough to maintain the film thickness and protect the shaft and

bearing.In Figure 2.4, we see the jacking oil pump at APSCL.

Figure 2.4: Jacking oil pump.

2.3.4 Condenser
The main purposes of the condenser are to condense the exhaust steam from the turbine to reuse

in the cycle and to maximize turbine efficiency by maintaining proper vacuum.
At APSCL, there are two types of condensers. These are:

e Surface condenser and

e Jetcondenser.
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2.3.4.1 Surface Condensers

Steam surface condensers are used at Asuganj power station company limited (ASPCL). The
exhaust steam from the turbine flows on the shell side (under vacuum) of the condenser, while
circulating water of plant flows in the tube side (the source of the circulating water is a closed-

loop).
The following are the advantages of surface condenser:

e Increased turbine output.

e Increased plant efficiency.

The following are the disadvantages of surface condenser:

e High initial cost.

e Requires large floor area and high maintenance charges.

2.3.4.2 Jet Condenser

Jet condenser is another condenser which is also used at APSCL. In a jet condenser, cooling
water and exhaust steam are kept together. Therefore, the temperature of cooling water and
steam is the same when leaving the condenser.

The following are the advantages of jet condenser:
e Low initial cost,
e Less flow area required,
e Less cooling water required,
e Low maintenance charges and
e Condensate can be used as feed water, less pumping power required and creation of

better vacuum at the turbine exhaust.
The following are the disadvantages of jet condenser:
e condensate is wasted,
e Highpower is required for pumping water and

e High initial cost requires large floor area and high maintenance charges.
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2.4 Excitation

Generator needs direct current to energize its magnetic field and the direct current is obtained
from another mechanical instrument. This mechanical instrument is known as exciter. For AC
power generation, we can use two types of exciters either static or rotating type. Here, the exciter
is supplied from the excitation transformer and the primary winding of an excitation transformer
is supplied from the stator of the main generator. In an exciter, there are primary winding fuses

and temperature sensors which protect the excitation transformer.

At APSCL three types of excitation systems are used. These are:

e AC Excitation System (ST-1, 2) : Consists of a sub-pilot exciter of permanent magnet
type, pilot exciter and the main ac exciter all coupled to the main generator on the same
shaft.

e Static Excitation System (ST-3, 4 and 5): The generator field is fed from a thyristor

network via brushes.

e Brushless Excitation System (GT-1, 2): Consists of an exciter having stationary field
system and a rotating armature diode rectifier assembly solidly coupled to the main

generator rotor.

2.4.1 Types of Excitation
According to the instructor of our internship, generally the number of excitation system is six. These

are .-

e Self-Excitation,
e DC Excitation,
e AC Excitation,
e Brushless Excitation,
e Static Excitation and

e Other excitation (Separate excitation, Thyristor excitation).
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We learnt about three types of excitation systems properly during our internship program. These
are AC excitation, brushless excitation and static excitation. These three types of excitation

systems are described in the following subsections.

2.4.1.1 AC Excitation

AC exciter usually sits on the top of shift in a generator. The output of the AC excitation is
alternating current (AC) which is flowing through the rotor excitation and also rectified at this
time. The ac system of excitation consists of a sub-pilot exciter of permanent magnet type, pilot

exciter and the main ac exciter all coupled to the main generator on the same shaft.

2.4.1.2 Brushless Excitation

The exciter rotor which is the rotating part is about 400mm across and is fixed to the shaft of the
main generator which rotates at 1500 revolution per minutes. Brushless excitation is such a
system that consists of a 3-phase stationary field generator whose AC output is rectified by a
group of rectifiers. The DC output from the rectifiers is fed directly into the field of the
synchronization. There are 12 poles on the excitation stator and so the 3 phase output to the

rectifier has a frequency of 150 Hz.

2.4.1.3 Static Excitation

The static excitation system has a capability of eliminating vibrations of a generator. Static
exciters contain no moving parts and a portion of the AC from each phase of generator output is
fed back to the field windings.
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CHAPTER 3

Control Rooms of APSCL

3.1 Unit Control Rooms in APSCL in Steam Generation Section

At APSCL, there are 3 control rooms in total. Each of the rooms is individually known as a unit
control room. Every generator is connected to bus bar that means it is connected with auxiliary
transformer, unit transformer and bus system, excitation system, prime mover, voltage regulator,
cooling system etc. This whole connected system of a generator is defined as a unit system. Here,
unit 1 and unit 2 are operated by the control room 1. Unit 3 and 4 are operated by the control room 2
and unit 5 is operated by the control room 3.The capacity of unit 1 and 2 is 64 MW each and that of
unit 3, 4 and 5 is 150 MW each.

3.1.1 Technical Data of Major Plant Equipments
Table 3.1 shows the technical data of major equipments of the five unit control rooms. From this
table we can learn about the specifications of the boiler, turbine, generator, the unit step up

transformer and the unit auxiliary transformer.

Table 3.1: Technical data of major plant equipments of unit control room [APSCL].

Steam Power Plant
Description
Unit-1 and 2 Unit-3, 4 and 5
(a) Boiler
Type Natural IHI-FWSR-504
Circulation, Single Drum, Natural
Radiant Boiler Circulation, Single
(Pressurized) Reheat
Make Babcock, Germany IHI, Japan
Maximum Evaporation Capacity 270 t/h 500.4 t/h
(Continuous)
Maximum allowable Steam Pressure, 110 bar abs 171/50 bar abs
SH/RH
Normal working Pressure, SH/RH 93 bar abs 138.5/36.6 bar abs
Normal working Temperature, SH/RH 525°C 523/523 °C
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Feed Water Temperature 229 °C 246 °C
Efficiency (MCR) 90% 86.8%
(b) Turbine
Type D2Q 2G46Steam D2Y52 Steam
Regenerative Reheat Condensing
Make BBC, Germany ABB, Germany
Maximum continuous O utput 71.425 MW 157.5 MW
Rated output 64 MW 150 MW
Live Steam Pressure (Pabs) 890 bar 135 bar
Live Steam Temperature 520°C 520°C
Reheat Steam Pressure 35.5 bar abs
Reheat Steam Temperature 520°C
Exhaust Pressure 0.0742 bar abs 0.08 bar abs
Number of Stages 30/12/5 21/16/5
Flow 240 t/h 450 t/h
Rated Speed 3000 rpm 3000 rpm
Direction of Rotation Clockwise Clockwise
Clockwise
(c) Generator
Type WT 572 h Self WX 21L-100LL
Excited Externally Excited/
Self
Make BBC, Germany ABB, Germany
Rated Terminal Output 64 MW 150 MW
Rated Terminal Voltage 11 KV+ 5% 15.75 KV+ 5%
Rated Power Factor, Cos¢g 0.8 0.8
Rated Current 4200 A/ 4690 A 6965 A
Number of Poles 2 2
Rated Frequency 50 Hz. 50 Hz.
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Cooling System Hydrogen Cooled Air Cooled
Insulation Class F F
Excitation Voltage 249 V/267 A 323V
Excitation Current 1238 A/ 1327 A 1500 A
(d) Unit Step-Up Transformer
Type Single Phase Single Phase
Outdoor Type, Outdoor Type,
ONAF/ ONAN ONAF/ ONAN
Cooling. Cooling.
Make Siemens, Germany Hyosung, Korea.
Capacity Normal 90/3 MVA 200/3 MVA
Rated Voltage, LV/HV 11/132 KV 15.75/230 KV
No-Load Losses at Normal VVoltage and 29.0 £ 14.3 % KW 157.2/3 KW
Frequency
No Load Current at Nominal VVoltage 11 A/Phase 45 A
Ratio
Winding Resistance, LV/HV 0.002569/0.2198 0.003/0.316
Ohm/Phase Ohm/Phase
Vector Group YNd11 YNd11
% Impedance 11.8 % 14 %
(e) Unit Auxiliary Transformer
Type Three Phase Three Phase Outdoor
Outdoor Type, Type, ONAN
ONAN
Make Siemens, Germany Hyosung, Korea
Nominal Capacity 6.3 MVA 15 MVA
Rated Voltage, HV/LV 11.00/6.9 KV 15.75/6.9 KV
No-Load Losses 7.9 KW 7.6 KW
No Load Current at Nominal VVoltage 1.8A 2.75 A

Ratio
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Winding Resistance, HV/LV 0.691/0.01355 0.14/0.0047

Ohm/Phase Ohm/Phase
Vector Group Dynll Dynl1
% Impedance 4.1% 9%

3.2 Unit 1 and 2 Control

Unit 1 and 2 are the oldest two units which were established in 1970. The capacity of these two
units is 64 MW each. The control system of these two units is analog and they are operated
manually. Usually 4 or 5 engineers are in the control room to operate the control operations. The
equipments of these units, such as measurement instruments, voltage or current meter etc. are
analog. From this control room they control all the auxiliaries such as boiler, condenser, burner,
feed water pump, low pressure (LP) and high pressure (HP) heater etc of generator 1 and 2.

Operation unit cell of control unit 1 and 2 are shown in Figure 3.1. Here, we learnt how
engineers operate and monitor problems of a unit control room. In Figure 3.1, we can see the

operation unit of control room 1.

Figure 3.1: Operation unit of control unit 1 and 2.

These two unit control rooms are analog. We saw, when a problem occurred, they solved it
manually which is really difficult with respect to other digitalized unit control rooms. Because of
the backdated technology, it is difficult to locate damaged equipments/parts which are required

to be repaired or replaced.
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Here, in Figure 3.2, we see the measurement of total power output of unit control room 1 (unit
land 2).

TOTAL POWER OUTPUT

50, 100, 150

FRASFRISCRSRTI |1 | | R R S M LA S S R

Figure 3.2: Total power output (Unit 1and 2).

3.3 Unit 3, 4 and 5 Control

Unit 3, 4 and 5 of APSCL were established in between 1986 and 1988. The capacity of each unit
is 150 MW.

3.3.1Unit3and4

The control systems of unit 3 and 4 are digitalized. Here, they are using digital meter for
measuring any data. In this control room, various types of auxiliaries like LP, intermediate
pressure (IP), HP turbine, boiler control system, automatic tripping system and feed water flow
transmitter are controlled. At APSCL, PLC (Programmable Logic Controllers) controller is used for
the control systems of unit 3 and 4. It is a digital controller which is controlled by different
switches. If any fault occurs, the control room will show the particular fault area. Then the
control room will show the measuring data in digital meter automatically and the engineers will
handle this problem manually. In this control room, 4 or 5 engineers are always available to

operate. Here, in Figure 3.3, we see the control board of unit control room 2 (unit 3 and 4).
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Figure 3.3: Control unit of 3 and 4.

3.3.2Unit5
The Control System of unit 5 is digitalized and uses the latest technology in power plant sector in
Bangladesh. In this control system, linux based operating system is used. In this control room all
the auxiliaries connected to the generator are controlled by computer. This software operating
system directly handles the whole generation section of unit 5. Here, only one engineer is staying
to operate and he is able to look after the condition of whole system in computer screen. Digital
metering is more accurate and perfect than an analog meter and operation is also flawless.
The advantages of this unit control room are:

e Advance technology,

e Easy to upgrade the system,

e Lesserror and

e Perfect data measuring.

In Figure 3.4, we can see the output of a whole system of unit 5 in computer screen through

software and one can control this whole system by this computer.

TEAM CYCLE UNIT#aS
a 0 2908

136 BAR

-r
L
X

Figure 3.4: Control unit of 5 (operated by Digital and also software based).
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Chapter4
Generator Maintenance and Protection

4.1 Introduction

Ac generators are also called synchronous generators or alternators. Ac generators are the
primary sources of electrical power throughout the world and range is fraction ofa KVVA to 1500
MVA. Alternator voltage is generated by rotating a coil in the magnetic field. Electrical
generator is a device that converts mechanical energy to electrical energy. The reverse
conversion of electrical energy into mechanical energy is done by a motor. Generator and motor

have many similarities.

4.2 Generators at APSCL

The generator at APSCL has the output of 190 MVA. The generator has two poles. It runs at
3000 rpmand frequency is 50 Hz. The rotor is mechanically coupled with the turbine. At APSCL
maximum rated speed of generator is 3600 rpm. At units 1 to 5 every generator is steam driven

generator. Generating voltage is 15.75 KVA and capacity is 190MV A.Power factor is 0.8.

4.3 Generator connections in unit system

At APSCL generator is connected to bus bars. Generator is connected to low voltage side of the
main step-up transformer and high voltage side of unit auxiliary step-down transformer. The high
voltage side of the main transformer is connected to bus via switchgear, from where power is
transmitted into the grid. The generator and main transformer form a ‘unit’ and each unit has a

boiler, turbine, condenser and other auxiliary systems.
The following list indicates the important parts of generator connections of the unit system.

1. Generator,

2. Main transformer (outdoor),
3. Unit auxiliary transformer,
4. Station service transformer,

5. High voltage bus,
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6. Transmission line,
7. Inter-connection between auxiliary switchgear and station service switchgear,
8. Circuit Breaker (indoor),
9. Station service switchgear (indoor) and
10. Unit auxiliary switchgear (indoor).
4.4 Relay
A relay is an electrically operated switch. Current flowing through the coil of the relay creates a

magnetic field which attracts a lever and disconnects the switch contacts. At APSCL two types

of relays are used. One is electrical relay and another is electronic relay.

4.4.1 Electrical Relay
At APSCL for the protection of unit 1 and 2 electrical relay is used. Electrical relays are larger in
comparison to electronic relays. In this relay we need to adjust the tripping condition such as

time and current manually.

4.4.2 Electronic Relay

Now this type of relay is enormously used. Microcontroller is used in this type of relay. So it is
small in size. This relay is very fast and effective to trip the circuit. At APSCL this type of relay
Is used in units 3, 4 and 5.

4.5 Protection of Generator

In the steam turbine generator section of APSCL, there are 15-20 generator protections. If there
is any abnormal condition then the generator will be disconnected from the grid. The protections

are.

4.5.1 Overvoltage protection

At APSCL we observed overvoltage protection relay. Overvoltage occurs because of the increase
in the speed of the prime mover due to sudden loss in the load on the generator. The over voltage
protection is required for the hydro generator or gas turbine generators. The over voltage
protection is provided by two over voltage relays. The relays have two units — one is the
instantaneous relays which is set to pick up at 130 to 150% of the rated voltage and another unit

is IDMT(Inverse definite minimum time)which is set to pick up at 110% of rated voltage.
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4.5.2 IDMT operation

APSCL uses Inverse Definite Minimum Time (IDMT) operation. IDMT relay works on the
induction principle, where a aluminum or copper disk rotates between the poles of an
electromagnet and a damping magnet. The fluxes induce eddy currents in the disk which interact
and produce rotational torque. The disk rotates to a point where it operates a pair of contacts that

break the circuit and remove the fault condition.

4.5.3 Generator Differential protection

Differential protection is used for phase to earth and phase to phase fault of the generator. It is
based on the circulating current principles. In this type of protection current at two ends of
current transformer are compared. In normal conditions, currents at two ends will be same. When
fault occurs current at one end will be different from the other end. The relays then close contacts
and make the circuit breaker to trip, thus isolate the faulty section. In Figure 4.1, we see the

diagram of generator differential protection which we collected from APSCL.
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Figure 4.1: Generator Differential Protection [APSCL].

4.5.4 Under voltage protection

If more than one generator supply the load and due to some reason one generator suddenly trips,
then another generator tries to supply the load. Each of these generators will experience a sudden
increase in current and thus decreases the terminal voltage. Automatic voltage regulator
connected to the system tries to restore the voltage. Under voltage relay type-27 is also used for

the under voltage protection.
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4.5.5 Minimum impedance and Distance protection

Minimum impedance relay always deals with ratio of voltages and current. Minimum impedance
relay is generally used in transmission line, transformer, grid and generator. Minimum
impedance means if voltages and current fluctuates then they always have a ratio. The ratio is
called set point. APSCL uses terminal voltages of 110Vand current of 5A. Minimum impedance
is R=V/I = 110V/5 = 22. So APSCL, uses set point of the value 22. If the ratio drops below the
set point, the plant will trip. Distance protection relay works with the same principle. Distance
protection indicates the direction of fault which occurs left or right side of generator. APSCL
uses distance protection relay which senses 80% distance from the transformer winding. In
Figure 4.2, we see the diagram of Minimum Impedance and Distance protection relays which we
collected from APSCL.

100% «80%
(OF

7000V/5A i

16KV/110V

distance protection and Minimum
impedance relay

Figure 4.2 Minimum impedance and Distance protection [APSCL].

4.5.6 Stator over heating protection

Stator over heating is caused due to the overloads and failure in cooling system. Over current
relays cannot detect the winding temperature because electrical protection cannot detect the
failure of the cooling system. So to protect the stator against overheating, insert resistance
temperature detectors are used below the stator coils. Detectors which provide the indication of

temperature change are arranged to operate the temperature relay to sound analarm.

4.5.7 Rotor Temperature protection

At APSCL rotor temperature protection is widely used to protect rotor. These type of protection
resistance measurement are adopted. The rotor current and rotor voltages are compared by a
moving coil relay. In Figure 4.3 current coils are connected across the shunt in the field circuit

and voltages coil is connected across the slip ring brushes. Double activities quantity moving coil
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relay is used. The warning coil is circuit coil and operating coil is voltage coil. Resistance
increases with temperature. The relay measures the measures the ratio V/I=R. (which gives a
measure of rotor temperature).

Field winding

' 2

] [

‘ Moving coil relay

Voltage coil

‘ Curren t coil

Figure 4.3: Rotor Temperature protection by measuring V/I [11].

4.5.8 Rotor Earth fault protection

At APSCL we observed rotor earth fault protection relay. Our instructor described about that
type of protection. A single ground fault does not cause flow of current since the rotor circuit is
ungrounded. When the second ground fault occurs part of the rotor winding is by-passed and the
currents in the remaining portion may increase. This causes unbalance in rotor and may cause
mechanical such as thermal stresses resulting in damage to the rotor. In some cases the vibrations
have caused damage to bearings and bending of rotor shaft. Such failures have caused wide
damage. There are two types of rotor earth fault protections used at APSCL. A high resistive
load is connected across the rotor circuit. The center point of the circuit is connected to the earth
through a sensitive relay. This sensitive relay detects the earth faults of the rotor circuit (Figure
4.4).

Field winding
Exciter

Sensitive
Earth fault
relay

Ground earth __ .

Figure 4.4: Rotor Earth fault protection relay [11].
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4.5.9 Over Frequency Protection
Over frequency results from the excess generation and it can easily be corrected by reduction in

the power outputs with the help of the regulator or manual control.

4.6 Other protections

There are some other protections in the generator section of APSCL. They are as follows.

e 230KV grid protection,

e Unbalanced loading protection,

e Definite/inverse time over excitation protection,
e Unit transformer protection,

e Unit auxiliary transformer protection,

e Bearing over heating protection and

e Magnetization fault protection.

4.7 Some abnormal condition of generator

There are some abnormal conditions of generator section at APSCL. They are as follows.

e Moisture in the generator winding,
e Over—voltage,

e Under frequency,

e Vibration,

e Thermal overloading and

e Unbalanced loading.

4.8 Battery Back-Up System

The DC power is used in control system always. If the control system fails the control power
must not fail. The electricity that is coming from the battery is produced due to the chemical
energy is converted into electrical energy. For the backup purpose we use the battery. In this

power plant they use two kinds of batteries.
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e Leadacid and
e Nickel Cadmium (NiCd) battery.

In Figure 4.5, we see the series connection of battery in battery roomat APSCL.

Figure 4.5: Series connected battery.
In Figure 4.6, we see the parallel connection of battery in battery room at APSCL.

BNEP <wi

Figure 4.6: Parallel connected battery.

NiCd battery is costly. The difference is that in lead acid sulfuric acid is used and in NiCd
battery potassium hydrochloric acid is used. The rectifier is used to convert DC signal to AC.
The voltage of NiCd battery is 1.2 V. The steady condition when the constant voltage is given is
called the floating position for energy gaining.
In the control room there are some mechanical works which are done for testing the battery:

1. The cleaning of the room.

2. The tightness capacity: When battery runs for long time a chemical coat tends to

disconnect the poles of the battery. To test this disconnection, the tightness capacity is

used.
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3. Breathing test: If there is any chemical reaction inside battery then this test is done to
remove the chemical reaction.

4. Specific gravity test (1180-1220): The specific gravity is tested by the hand hydrometer
of the acid. The range of the specific gravity is 1180cc - 1220cc. Here, 1220 cc of acid is
equal to the 1.2 liter of water.

5. Liquid level test: The nickel cadmium is emerged into potassium hydrochloric acid.
There is a maximum point and a minimum point inside the battery. It means that the
nickel cadmium is emerged in between two points. If acid level is higher than the
maximum level, the breathing test will be needed and when the acid level is lower than

the minimum level, the specific gravity test is needed.

4.9 Motor Winding and Testing

There are various types of motors used in the power station for power generation purposes. The
maintenance of these motors is very important. At APSCL there is a motor winding shop or
section which repairs the damaged motors. Engr. Md. Rokonuzzaman showed us the motor

winding shop of APSCL and gave us information about motor repairing and winding.

4.9.1 Motor Repairing
At APSCL we observed motor repairing room. We learnt how faulty motor is repaired. The steps

of the repairing procedure are as follows.

4.9.1.1 Identifying the Damaged Portion of Motor:
The firstand most important job of the motor repairing procedure is to identify the damaged part

of the motor. For this purpose the following steps are taken.

e Observation
Observation of the motor is very important to identify the damaged part. If the motor is
burnt then by observing the internal and external part of the motor one can easily find out
the damaged part.

e Megger Test
The head worker of the winding shop told us that this is the most efficient test for
identifying the damaged part of the motor. Megger is a measuring device which measures

resistance of coil and other device. By using it one can measure the winding resistance of
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the stator and rotor of the motor. When the resistance is infinity or very large then it is
assumed that there is a disconnection inside the coil which is a fault of the motor. If the
resistance is not infinite or a reasonable value the motor winding is free from fault.

In Figure 4.7, motor winding and repair section are shown.

Figure 4.7: Motor winding and repair section.

4.9.1.2 Opening and Megger testing of Transformer Cooling Fan Motor

Engr. Md. Azizur Rahman, a senior engineer of the Combined Cycle power Plant (CCPP) at
APSCL gave us a faulty transformer cooling fan motor to observe the damaged part and Megger
test.

We performed the testing by ourselves properly. There was damaged winding which was solved
by re-winding the coil of the stator.

e After opening the rotor we observed whether the rotor is jammed or not.
o We tested the winding of stator with Megger test. We found a little resistance as
27 ohm for short circuit and an infinity resistance for open circuit.

In Figure 4.8, the meter of the Megger test is shown.

Figure 4.8: The meter of Megger Test [3].

Department of Electrical and Electronic Engineering, East West University 38



Undergraduate Internship report

4.10 Generator Cooling System
Efficiency of generator is strongly related to the cooling system of the generator. At APSCL,
there are two types of generator cooling systems. These are as follows:

e Water cooling system and

e Aircooling system.

4.10.1 Water cooling system

The stator winding of the generator is cooled by circulating demineralized water through hollow
conductors of stator winding bars in a closed loop. The pump drives the water through the
coolers filters and windings and discharge into a separate compartment of the sealed expansion
tank. If the pressure of demineralized water falls in the system below particular value, the other
pump automatically starts. The closed circuit demineralized water is in turn cooled by
demineralized water supplied from the station demineralization plant. The use of demineralized
water on secondary side eliminates any accidental contamination of the closed circuit
demineralized water which calls for tripping and shut down of the machine. The mechanical
filters remove foreign particle in the water. These filters are periodically cleaned one by one.
Figure 4.9 show the water cooling pump used at APSCL.

Figure 4.9: Water cooling pump used for water cooling at APSCL.
4.10.2 Air Cooling System
Air is used to cool a generator by circulating it through the generator to absorb heat and then

exhausting the air to another area outside the generator. A continuous flow of air from outside

the generator, through the generator, to another area outside the generator will cool the generator
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and rotor. The air entering the generator is cooler than the generator. In Figure 4.10, air cooling
systemof APSCL is shown.

Figure 4.10: Air cooling system in APSCL using external fan.
4.11 Mechanical Speed Checking

The frequency of the generator depends on the prime mover speed. The speed is kept 3000 rpm.
So using a Tachometer the speed is always monitored. This meter is set beside the generator. The
operator always checks this meter and if any abnormal reading is found, he informs it to the

respective engineer. In Figure 4.11, we can see the tachometer which is used to measure the
rotating speed.

Figure 4.11: Tachometer at APSCL.
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CHAPTER 5

Other sections of APSCL

In this part of our internship training Mr. Rokonuzzaman (Senior Engineer) was our instructor.

We visited boiler, water filter house, water tube, burner, pressure gauge and condenser.

5.1 Boiler
A boiler is a device used to create steam by applying heat energy to water. The boiler is
considered as a prime mover. By burning the fuels heat is generated, the heat is transferred to

water and thus steam is produced. Thus steam is used to rotate the turbine.

There are five boilers at APSCL for generating power. Among five boilers, three boilers are

shown in Figure 5.1.

Figure 5.1: Boiler section of unit 3, 4 and 5 [1].

5.1.1 Water Filter House

At APSCL water comes from Meghna river and this water first goes into the basin. Then that
water is filtered in two stages. After filtering water it is taken to the filter house for another two
more filtering processes and then it goes to the reserve tank. This water is reserved and then

water is cleaned by different chemicals which are used in water treatment tank and this water is
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converted into distilled water (DH,O) and after that it is passed to the feed water pump. The feed

water pump is to deliver the distilled water (DH,0O) to the boiler.

5.1.2 Water Tube

Water tubes pass the water. These tubes are surrounded by another core of pipes. Hot gases are
passed through these pipes. Thus this heats up the water of the water tube. During this process
the gases give up their heat, get cooled and discharged to the stack. At APSCL water tube boilers

are used for steam power plant.

5.1.3 Burner

Burner is the chamber in the boiler where natural gas or coal is burnt with the presence of air for
producing heated gas or flue gas. At Ashuganj Power Station Company Ltd (APSCL) natural gas
is burnt with the presence of air for generating heat for making steam. At steam turbine power
plant of APSCL each furnace chamber has nine furnaces. The temperature inside the furnace
chamber is 1200-1500°C. The treated water from the feed water tank through economizer enters
into the boiler through tubes and the flue gas produced inside the furnace passes through the

tubes.

5.1.4 Pressure Gauge
In Figure 5.2 the Pressure gauge is shown which helps to evaluate boiler performance. At

APSCL, pressure gauges are used to measure the:

e Steam Pressure,
e Feed water Pressure and

e (as Pressure.

Figure 5.2: Pressure Gauge.
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5.2 Water Treatment Plant

Water treatment process is very important in a steam power plant. River water contains various
solid materials (silt, sand, mud etc.), mineral materials (ions like Fe, Ca, K, Mg, Mn etc.) and
gases (CO,, CO, Oy, NHs, H; etc). But pure water is needed to generate stream which contains
no solid materials and minerals. In Figure 5.3, the filtration process of the water treatment plant

is shown.

Figure 5.3: Water Treatment Plant.

5.2.1 Working principle of Water Treatment Plant
There are several steps for producing distilled water. These steps are as follows.
1. At first raw water is mixed with Al, (SO4)3 and polyelectrolyte to remove sludge rapidly.

2. In sedimental basin the sludge is clarified and separated to get clean water (shown in Figure
5.4).

sedimentation

Fiver water

Screening Filtration Clear Water

Figure 5.4: Process of finding Clear Water [APSCL].
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3. Clean water is separated in other basin and sludge is removed from basin by a pump.

4. Finally the water passes through scavenger, cation, anion and mixed bed filter (shown in

Figure 5.5 and Figure 5.6) and thus minerals and gases get removed.

L [l

Clear Water S . Mixed bed
 — | Cavenger Cation Anion Filter

Figure 5.5: The scavenger, cation, anionand mixed bed filter process [APSCL].

Figure 5.6: The Scavenger, Cation, Anionand Mixed bed filter.

5.3 Turbine
A steam turbine is a mechanical device that extracts thermal energy and converts it into rotary
motion. Turbines have one moving part, a rotor assembly, which is a shaft with blades attached.

Moving fluid acts on the blades, moves it and creates rotational energy to the rotor.

5.3.1 Working principle of Turbine

There are three types of turbines at APSCL. Those are High pressure turbine (HPT), Low
pressure turbine (LPT) and Intermediate pressure turbine (IPT). The heat energy is used to run
the LPT and the IPT. Then HPT is run by the help of low pressure and intermediate pressure
turbine. Then generator rotor is run by the help of the pressure of HPT. At the end of this stage
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mechanical energy is produced. This energy is used to run the generator and the output of the

generator gives us electrical energy. In figure 5.7, we see the turbine of unit 1.

W iy

Figure 5.7: Turbine of unit 1.

5.3.2 High pressure system turbine

From the super heater the high speed steam first enters into the high pressure turbine. The blades
in the high pressure turbine are the smallest of all turbine blades; this is because the incoming
steam has very high energy and occupies a low volume. The blades are fixed to a shaft and as the
steam hits the blades it causes the shaft to rotate. In Figure 5.8, we can see the high pressure

system turbine of unit 3.

Figure 5.8: High pressure system turbine in unit 3.
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5.3.3 Intermediate pressure system turbine

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

turbine set.

5.3.4 Low pressure system turbine

From the intermediate pressure turbine steam enters into the low pressure turbine and continues
its expansion. The blades of the turbine of this section are larger than the previous two sections
but the energy of steam is lesser than the previous two sections. In Figure 5.9, we can see the low

pressure system turbine of unit 3.

Figure 5.9: Low pressure system turbine in unit 3.

5.4 Combined Cycle Plant at APSCL
At Ashuganj Power Station Company Limited (APSCL) the combined cycle plant has two gas

turbines (GT-1 and GT-2) and one steam turbine. During our internship we have also visited the

combined cycle. The power generation capacity of these units is given in Table 5.1.
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Table 5.1: Power generation capacity of combined cycle power plant of APSCL [APSCL].

Units | Date of Year of last | Capacity(MW) Generation | Fuel Consumption
Commission | Overhauling
(Kw.h.)
Commissioned | De-rated MCF m~3/kwh
(present)

GT-1 | 15.11.1982 | 2008 56 35 846774 14007.69 | 0.4684
GT-2 | 23.03.1986 | 2004 56 40 774542 1812 0.4684
CC- |[28.03.1984 | 2000 34 16 400525 CcC

ST 0.3180

At Combined Cycle Power Plant of APSCL, the main raw material of plant is gas, which comes

from Titas Gas.

5.4.1 Gas turbine engine

A gas turbine plant consists of compressor, combustion chamber and a turbine. The compressor
takes air from the atmosphere and supplies combustion chamber in under pressure. The fuel
which is natural gas is injected into the combustion chamber. Once the combustion is started by
an igniter, it is self-sustained. The hot gas formed in the combustion chamber expands through
the turbine, producing mechanical power. The compressor is connected to the shaft and the

turbine supplies power to compressor.

5.4.2 Steam Turbine Section

In combined cycle power plant the exhaust gas comes out from the gas turbine and is used to
produce steam and run a steam turbine. The exhaust gas has very high temperature which can be
used to create steam. In steam turbine section there is no furnace, steam is produced by the heat
of exhaust gas. In combined cycle power plant of Ashuganj Power Station Company Ltd
(APSCL) there is one steam turbine section which runs by the exhaust gas of gas turbine- 1 and
2.

5.4.3 Some Basic System of Combined Cycle

There are three main basic systems of combined cycle. These are:

o Compressor,
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e Combustion chamber and

e Super heater.

5.4.3.1 Compressor

Compressor is a device in the gas turbine section which is used to compress the air. This
compressed air is expanded with the help of combustion of fuel and converting mechanical
energy by rotating the turbine. The compressor used in the plant is generally rotator type. The air
at atmospheric pressure is drawn by the compressor via the filter which removes the dust from
air. The rotator blades of the compressor push the air between stationary blades to raise its

pressure. Thus air at high pressure is available at the output of the compressor.

5.4.3.2 Combustion chamber

The combustion chamber consists of a vessel which pressurizes air and fuel such as oil, natural
gas. The pressurized air and fuel mixed inappropriate proportions are ignited and fed into the
turbine at correct turbine entry temperature. The pressure in the combustion chamber is decided
by the outlet pressure of the compressor, which feeds air directly to the chamber. About 30% of
the main flow of air passes into the burner area as primary air. The air fuel ratio in the area is

maintained at about 15:1.

5.4.3.3 Super heater

This part is at the bottom of the boiler where the exhaust gas temperature is high. At this part the
saturated steam becomes super heated steam. Exhaust gas is flowed over the bundle of tubes
which carry the steam. At the super heater the temperature of the exhaust gas that comes from
the gas turbine is about 500°C. From the super heater the super heated steam goes to the high

pressure turbine at a temperature of 400°C and pressure of 40 bars.

5.5 Substation

After generation of electricity it is distributed to the consumer by substation. Generated
electricity voltage is 15.6KV goes to the substation. Generated electricity is transformed from
15.6 KV to 132 KV and 230KV by step up transformer. 132 KV line is used for medium distance
transmission for example for transmitting power to Brahmanbaria and 230 KV line is used for
long transmission for example transmit power to Dhaka or Sirajgan;.

The list of the equipments we saw at APSCL are:
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e Transformer,
o Current Transformer,
o Potential Transformer,
e Circuit Breaker,
e Relay,
e Lightning Arrester,
e |solator and

e Bus Bar.

5.5.1 Transformer
In substation current transformer and voltage transformer are widely used. Details about these

two kinds of transformer are discussed.

5.5.1.1 Current Transformers

At Ashuganj Power Station Company, we have seen various types of Current Transformers.
Current transformers are step down transformer. The uses of current transformer are in series
with equipment for the protection. Current transformer (CT) is used for measuring the current of

electric equipment. InFigure 5.10, we see the current transformers at APSCL.

Figure 5.10: Current Transformer.

5.5.1.2 Potential Transformer
The potential transformer (PT) steps down voltage of a circuit to a low value that can be

effectively and safely used for operation of instruments such as ammeters, voltmeters,
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wattmeters, and relays used for various protective purposes. At APSCL, there are many potential
transformers with various ratings such as 132KV, 230KV. In Figure 5.11, we see the potential
transformers at APSCL.

Figure 5.11: Potential Transformer.

In Table 5.2 name plate data of 132 kV single phase outdoor type Potential Transformer is given.

Table 5.2: Name plate data of 132 kV single phase outdoor types Potential Transformer

Rated voltage 132 kv
Construction Out door
No. of phase Single
Ratio (132000/1.73) / (110/1.73)
Burden 60 VA
Serial no. 132 P.S.
Highest system voltage 145 kv
Insulation level 275/650 kV
Rated frequency 50 Hz
Total weight 600 Kg
Class of accuracy 0.2

Years of manufacturing 2009
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Ratio Primary Connection Secondary Connection

(132000/1.73) / (110/1.73) | AN a-n

5.5.2 Circuit Breaker:

The most important part of the substation is Circuit Breaker (CB). A circuit breaker is an
automatically operated electrical switch designed to protect an electrical circuit from damage
caused by overload or short circuit. When the fault current occurs, then electric circuits detect the
leakage current and give a trip signal. If it senses that the over current is flowing through the
circuit, then in response of trip signal, it will separate breaker contacts.

Circuit Breakers which are used by APSCL are as follows —

e Low Voltage Circuit Breaker,
e High Voltage Circuit Breaker,
e Magnetic Circuit Breaker,

e Thermal Circuit Breaker,

e Oil circuit breaker,

e SF6 circuit breaker and

e Airblast circuit breaker.

5.5.3 Relay:

A relay is an electrical switch which is used where several electrical circuits are controlled by
one signal. Relays are used on both side of the circuit breaker. At APSCL three types of relays
are used. One is primary relay and other two are back up relay for each protection part. We
observed relay panel and learned how to operate it. Relay panel is operated by DC power supply.
There are three different sources of DC power supply which are connected in parallel with relay
panel. The DC power sources are grid, DC battery and generator, when one is inactive then
another one is active automatically. Relay or protective relay is necessary with almost every

electrical plant. Relay those are used by APSCL are as follows:

e Classical relay,

e Induction type relay,
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e Percentage differential relay,
e Impedance type distance relay and

e Pilot relay.

5.5.4 Lightning Arrester

Lightning is a huge spark and takes place when clouds are charged to such a high potential with
respect to ground or earth. A lightning arrester is a device used on electrical power system to
protect the insulation system and other equipment from the damaging effect of lightning.
Lightning arrester is also known as surge arrester. It has a high voltage terminal and a ground
terminal. One end of the arrester is connected to the terminal of equipment to be protected and

the other end is grounded. In Figure 5.12, we see the picture of Lightning arrester at APSCL.

Figure 5.12: Picture of Lightning arrester.

5.5.5 Isolator
The isolators consist of separate poles which can be arranged for single pole operation or linked

together by operating rods.

At APSCL we have seen three types of isolators. They are:
e Center break isolator,
e Pantograph isolator and

e Double break isolator.
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5.5.6 Bus Bar

Bus bar is used to carry a very large current or to distribute current to multiple devices within
switchgear or equipment. There are several types of bus bar like single bus bar, double bus bar,
double bus bar with reserved bus bar, ring bus bar etc. APSCL uses double bus bar. Because,
APSCL is a generation company, it generates power and distributes to the grid. If any generator

needs power for starting then it collects the power from the grid by bus bar.
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CHAPTER 6

Conclusion

Before internship we knew theories and working principles of power system and related
equipments but from internship we acquired practical knowledge about power system
engineering and its equipment. We also faced some practical problems. Our communication skill
has also improved through communication with different instructors. Therefore, we made good

achievements with our industrial training which will help us in future.

6.1 Problems
At APSCL we have been introduced with the power generation, power distribution, and power

maintenance and control operation. During our internship program, we faced some problem at
APSCL. These problems are:

e Not sufficient time as the duration was only 15 days.
e Because of the company confidentiality, we could not achieve some important
information about the equipment though we were much interested to know these

things.

6.2 Recommendations

Some recommendations are given for the students to do their internship program in a better way.

e Student must have a clear theoretical knowledge about a power station before the
internship.

e At the stationary thing should not be touched without permission because this is
high voltage power station.

e [Ifanyproblem is faced to understand the relevant topics then the student should
ask the supervisor.

e Student should complete power station, switchgear, power electronics courses

before going for internship at a power station.
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6.3 Conclusion

We passed some remarkable days at APSCL during our internship program. The theories that we
learned at the university could be observed at APSCL. We consider ourselves very much lucky
to have our internship program with a reputed power station company like APSCL. Industrial
training provided by APSCL has enriched our practical knowledge. It has opened our eyes about
practical operation of different equipments. The authorities at APSCL were very concerned
about all kinds of safety. The friendly environment in APSCL encouraged us to co-operate with
each other. We learned a lot and obtained practical knowledge from our internship at APSCL,

which will help us inour professional life.
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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: A,—u‘f Abm ed

D: 2608-I-80-031

Date: 0Yy-09-|2-

Start time/End time b-:000m- L-OOpmM
Location: Roilert S@cﬁo n
Mentor: Ro kon-0 2 - 2omon

General Instructions:

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

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

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

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

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

Department of Electrical and Electronic Engineering
East West University

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

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

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

1 Hbiﬂbgw ({g —rmno\,tcb —éf\,e,rvr\ =1 -lt)p,'&q
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3 Relate your practical activity with the theoretical knowledge you gained in the respective
academic course. :

e sthudie FTloetneel Mmaekmes Courna ol

I;u_c\—y\‘c-_a;f ML W Lita m oty C . oUne .

g o)
Signature of the mentor with date Signature of academic supervisor with date
Name: Name:
Designation: Designation: ﬁ
g \5\\')/

Contact Phone #:
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Undergraduate Internship report

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

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

Name of the company: A SRS

' Name of the student: SHhamMmor L At (on e owact h WLy
D: Rova- |-8-6929

Date: 3,.09 =209 _

Start time/End time R 06 AN — Lyt B P o

Location: Q& ane Yooy

Mentor: Re l<em - UR - 2armam

General Instructions:

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

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

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

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

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

Department of Electrical and Electronic Engineering
East West University

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

1 What was the objective of the day’s activities? (If applicable. list multiple objectives)
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25 List the day’s activities according to the order of objectives listed in 1. Mention the
specifications of the equipments used/visited. Comment on how these activities fulfill your
objectives.
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3. Relate your practical activity with the theoretical knowledge you gained in the respective
g canu 3 %{J\ %\Q QM’\\Q»—& \GY‘ OM«Q}Q K
o= o
v B 2 we) .
EL&\}\QQ( Ml hym €5 -9 o0
ryeo CEE@ G ) n
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Signature of the fHentor with date Signature of academic supervisor with date
Name: Name:
Designation: Designation: &
Contact Phone #: \G\\V
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Undergraduate Internship report

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

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

Name of the company: A P Scl_

Name of the student: g—g\m WL Aﬁhk"ﬁm cho LQ& 3"‘)0"'\

D: 2008~[-80—029 _/___J
Date: A-09- 2012

Start time/End time % 0 A Y — C,( " O P

Location: GlemeTie oy

Mentor: Révem - 42 - Roon am)

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 intenship period in the
eyes of the intern and should be completed and submitted by every intern irrespective of the
number of partners s/he might have for the presentation and final report writing purpose.

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

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

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

Department of Electrical and Electronic Engineering
East West University

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

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

The Obieeclive ok $Hha Asnyrs oo 4y L/OM\‘)H'\\M
8 o bmi-\ax—j TLo6m

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

| e battexy | 3¢
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3. Relate your practical activity with the theoretical knowledge you gamed in the respective o et
academic course.
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oard  Tlamne a bl ‘EO’\Q_TL‘D\) CO M\ CEE@L{\{I)

VUYQ/\(C\,\ & UDQJ\ {“T"

81/05/y2°>_

Signature of the méntor with date Signature of academic supervisor with date
Name: Name:

Designation: Designation: N N

Contact Phone #: \
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Undergraduate Internship report

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

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

Name of the company: A BsoL

Name of the student: SHhonmmnuw L ATt rfim CHheowLAw Rj
ID: Q008 -1-80-029

Date: @l——O@—L@(L

Start time/End time 2:06 A-om — e 0PI

Location: BPaHetn s v osm

Mentor: fl sj]dm - UF -2 xornam

General Instructions:

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

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

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

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

Department of Electrical and Electronic Engineering, East West University



Undergraduate Internship report

Department of Electrical and Electronic Engineering
East West University

Address the following points briefly (Use additional page if necessary)
1 What was the objective of the day’s activities? (If applicable. list multiple objectives)
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2. List the day’s activities according to the order of objectives listed in 1. Mention the
specifications of the equipments used/visited. Comxment on how these activities fulfill your
objectives. -

We emre seen "fﬁl}lvw;n\? 'ILK:f‘ng
@ ('f)o.s %mlo;nﬂ_
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@ Bor lerc dempere

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

These topie wos studies 1n powert S"““ﬂ'on SRS

Baais

Signature of the ‘mentor with date Signature of academic supervisor with date
Name: Rokon- v 2 - 2omen Name:
Designation: Senjorz o fficerc Designation:

Contact Phone #: 012 26 2476 23

Department of Electrical and Electronic Engineering, East West University



Undergraduate Internship report

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

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

Name of the company: Agh vgon) Pocvert S'fd\')’\'on eomponj LBTD
Name of the student: Af( ;5 Ah mpd

D: 2608%-1-80-0 31

Date: 31-0%-2012

Start time/End time .00 0m — Y- popm

Location: cepp

Mentor: Rolton- L 2-2o-mon,

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

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

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

Department of Electrical and Electronic Engineering, East West University



Undergraduate Internship report

Department of Electrical and Electronic Engineering
East West University

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

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

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

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

academic course.
dome , sneds o gt - '
ANA~—O~ J

W\ \Wg‘\g\rpﬁ_{ﬂl

Signature of the mentor with dé\te Signature of academic supervi’s(or with date
Name: Name: ’—[C‘K[f)&@@\"\

Designation: Designation: Sovwov  Le, VY
Contact Phone #:
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Undergraduate Internship report

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

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

Name of the company: | AP S C 1

Name of the student: renywodior e~ oo
o 200%¥% - 2-80 - O0F

Date: RO~ 0F%— 200 __

Start time/End time Qv . — H P

Location: Dot &=

Mentor: P o — Vg~ 2oan—ow

General Instructions: '

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

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

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

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

Department of Electrical and Electronic Engineering, East West University



Undergraduate Internship report

Department of Electrical and Electronic Engineering
East West University

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

1 What was the objective of the day’s activities? (If applicable. list multiple objectives)
Condad Lotvn— oA poleo Jocnr oo

s M

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

objectives. .
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Relate your practical activity with the theoretical knowled
academic course.

oW G el e M%>be}zﬂ£-\—hc~n}4{cuﬂv7 I~ v
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: % ge you gained in the respective
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Signature of the mentor with date Signature of academic superv?sor with date
Name: Name: Tahseg o M
Designation: Designation: Se i j oo~ L?Q/é',‘/\"few

Contact Phone #:
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Undergraduate Internship report

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

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

Name of the company: APSEC )

Name of the student: Momsrdinn.  Calavass Eaa o
D: 2OEOY% - 2-60-0 67

Date: 20 ~ O ~—2O\

Start time/End time RSt v o L@

Location: O 2 $ [

Mentor: o e B Xy i Do i

General Instructions:

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

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

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

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

Department of Electrical and Electronic Engineering, East West University



Undergraduate Internship report

Department of Electrical and Electronic Engineering
East West University

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

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

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

o we Jeone I Yoo MeeneReal @ e, e p o = T
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Signature of the mentor with date Signature of acader’rhc—) sup?:)rwsor /ith date
Name: Name: Jon se0in \
Designation: Designation: 5@~ o Le ~eNYT

Contact Phone #:
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Undergraduate Internship report

Diepartment 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: AP sc

Name of the student: Moo dlt Ralwmoa. Ra oo

ID: 200% - 2~ 82 - 0853}

Date: 28 [0€[ 20\ :

Start time/End time . [ OR . 60 A.fa.— &, D+ QA s
Location: Covral Lot 1 % i

Mentor: e Ve etidn -~ Bsaon i

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

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

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

Department of Electrical and Electronic Engineering, East West University



Undergraduate Internship report

Department of Electrical and Electronic Engineering
East West University

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

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

W
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2 List the day’s activities according to the order of objectives listed in 1. Mention the
specifications of the equipments used/visited. Comment on how these activities fulfill your
objectives.
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3L Relate your practical activity withthe theoretical knowledge you gained in the respective "
academic course. OTL €aywi Prmen~t < hoelan n—a
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/1\L
Signature of the méntor with date Signature of academic supervisor with date
Name: Name:
Designation: Designation: %X v
Contact Phone #: \G\
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Undergraduate Internship report

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

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

Name of the company: FWTS @l

Name of the student: Shoomn WL ATL L CRhoadh vy
ID: 2008~ 1580027

Bove T7-og-asit

Start time/End time 2. 80AMM - ¢ 00 P ...
Location: W imdam =t 2h of

Mentor: RojkKoem- U g - Zowrnon

General Instructions:

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

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

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

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

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

Department of Electrical and Electronic Engineering
East West University

Address the following points briefly (Use additional page if necessary)
1 What was the objective of the day’s activities? (If applicable. list multiple objectives)
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2 List the day’s activities according to the order of objectives listed in 1. Mention the
specifications of the equipments used/visited. Comment on how these activities fulfill your
objectives.
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3¢ Relate your practical activity with the theoretical knowledge you gamed in the respective

academic course.
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Signature of the mentor with date Signature of academic supervisor with date
Name: Name:
Designation: Designation: 6\\V
Contact Phone #: AN

Department of Electrical and Electronic Engineering, East West University



Undergraduate Internship report

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

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

Name of the company: AlPdel “n
Name of the student: Sh oMUt Atidim chow A hw YLy "“’;.‘,
D: Hd02%-1-B0-02.9 e
Date: 0‘16——0g_(Qolﬂ,

Start time/End time ROdD A — 606 F M

Location: emetriatoy Seoh'bm

Mentor: L2 Ksm - e - 2-¢nym om

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

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

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

Department of Electrical and Electronic Engineering, East West University 81



Undergraduate Internship report

o

g; s ', Department of Electrical and ‘Elect.ronic Engineering
wne J East West University
Address the following points briefly (Use additional page if necessary)
1 What was the objective of the day’s activities? (If applicable. list multiple objectives)
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2 List the day’s activities according to the order of objectives listed in 1. Mention the
specifications of the equipments used/visited. Comment on how these activities fulfill your

objectives.
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3 Relate your practical activity with the theoretical knowledge you gained in the respective
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academic course.
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Signature of the mentor with date Signature of academic supervisor with date
Name: : Name: |& Xo

Designation: Designation: @iy LL Au~ce~

Contact Phone #:

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

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

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

Name of the company: | A 95@_‘___

Name of the student: MeMmvmodern W\N Qéw\j\
ID: QOB -~ 2-FD -~ 66

Date: 25 /082582

Start time/End time B . —4 P

Location: lGorernoxsrn Sea=fion

Mentor: Qek'esv\ T - o s

General Instructions:

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

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

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

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

Department of Electrical and Electronic Engineering, East West University



Undergraduate Internship report

Department of Electrical and Electronic Engineering

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

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

77’)9_ objcc-Hve o]l doj ’5 w &S '/‘O v;sr'f onQ} -f—o Ilf\'l‘r(Dd\/CA'Uﬂ
w R e sobsehon sefion.

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

N

objectives.
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3 Relate your praciical acitvity with the theorsiicei knawlodgs vou gained in the respective

academic course.
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héi;;fn;ture: of the weator with date Sigrature of academic supervisor with date
Name: Rolon-0 2 -2 omon Name:
Designation: Seniort offieert Designation:

Contact Phone #: 0] 3 6 oy?5 23
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Undergraduate Internship report

Denartment 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: APsc\.

Name of the student: Mormodun  Ralmaw Roareo
ID: RAOCB -~ ~-D T

Date: 2 4—-08—20\2__

Start time/End time Bam . —Aap. w

Location: APy (i + \/\%3

Mentor: Rokon — (g - 2=tncon®

General Instructions:

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

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

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

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

Department of Electrical and Electronic Engineering, East West University



Undergraduate Internship report

Department of Electrical and Electronic Engineering

East West University

Address the following points briefly (Use additional page if necessary)
1 What was the objective of the day’s activities? (If applicable. list multiple objectives)
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2 List the day’s activities according to the order of objectives listed in 1. Mention the
- specifications of the equipments used/visited. Comment on how these activities fulfill your
objectives.
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Relate your practical activity with the theoretical knowledge you gained in the Tespective
academic course.
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Signature of the mentor with date

Signature of academic supervisor with date
Name: Name: [ahse€ n wwﬂ
Designation: Designation: S@wiey L€ s
Contact Phone #:

Department of Electrical and Electronic Engineering, East West University 86



