INTERNSHIP REPORT
ON

POWER GENERATION, TRANSMISSION AND PROTECTION SYSTEM
EQUIPMENTS OF ASHUGANJ POWER STATION COMPANY LIMITED

SUBMITTED BY
MD. IQBAL HOSSAIN
SID: 2008 -3 -80-014

SUBMITTED TO

DEPARTMENT OF ELECTRICAL AND ELECTRONIC ENGINEERING

FACULTY OF SCIENCE AND ENGINEERING
EAST WEST UNIVERSITY

In partial fulfillment of the requirements for the degree of
Bachelor of Science in Electrical and Electronic Engineering
(B.Sc. in EEE)

[SUMMER - 2012]



Undergraduate Internship Report

INTERNSHIP REPORT
ON
POWER GENERATION, TRANSMISSION AND PROTECTION SYSTEM
EQUIPMENTS OF ASHUGANJ POWER STATION COMPANY LIMITED

SUBMITTED BY
MD. IQBAL HOSSAIN (SID: 2008 — 3 — 80 — 014)

SUBMITTED TO

DEPARTMENT OF ELECTRICAL AND ELECTRONIC ENGINEERING
FACULTY OF SCIENCE AND ENGINEERING

EAST WEST UNIVERSITY

In partial fulfillment of the requirements for the degree of
Bachelor of Science in Electrical and Electronic Engineering
(B.Sc. in EEE)

[SUMMER - 2012]

APPROVED BY

ACADEMIC ADVISOR
ANWARUL AZIM

CHAIRPERSON OF THE DEPARTMENT
DR. MOHAMMAD MOJAMMEL AL HAKIM

Department of Electrical and Electronic Engineering, East West University



Undergraduate Internship Report

Approval Letter

ASHUGANJ POWER STATION COMPANY LTD.

(APSCL)
(An Enterprise of Bangladesh Power Development Board)

[APSCL

CIRIFICATION FOR INDUSTRIAL ATTACHMENT
TRAINING PROGRAMME

Certified that Md. Iqbal Hossain, Student.ID No- 2008-3-80-014 of Electrical

& Electronic Engineering of East- West University, Dhaka, has
participated the Industrial Attachment Training Program from 26-12-2011 to
11-01-2012 and successfully completed the course.

it

COURSE CO-ORDINATOR
&
Manager (HRD)
Ashuganj Power Station Company Litd.
Ashuganj, B-Baria.

Department of Electrical and Electronic Engineering, East West University



Undergraduate Internship Report

Acknowledgement

To begin with, I wish to convey my heartfelt gratitude to Almighty Allah for his help to complete
the Internship successfully. I also thank to the management of Ashuganj Power Station Company
Ltd (APSCL) for providing me such opportunity to accomplish my industrial training. | would
specially thank to Engr. MD. Nurul Alam, Managing director of APSCL who gave me the
permission to do internship work at APSCL.

I would like to thank Anwarul Azim, my advisor for his constant support and many suggestions,
but also for his patience and gentleness in those times, where | had to slug through problems.

I want to thank all those people who helped to complete my internship report successfully. In this
process my special thanks goes to Engr. Lutfurrahman (Principal of Trainnig Center, APSCL)
who coordinated my internship program and helped me to get acquainted with other engineers. |
am very grateful to Engr. Bikash Ranjan Roy, manager (I & C), Engr. Md. Azizur Rahman,
senior engineer (combine cycle power plant), Engr. Noor Mohammad, manager (Sub-station),
Engr. Md. Kamruzzaman, senior engineer (Generator and switchgear protection), Engr. Md.
Anwar Hossain, manager (Operation) for their supportive guidance. They helped me to learn the
scheduled topic which was present in my internship training schedule. | also want to thank each
and every employee of APSCL for their continual support.

I would also like to mention the name of Dr. Anisul Haque, ex Chairperson and Professor of the
Department of Electrical & Electronic Engineering and Dr. Khairul Alam, Chairperson and
Professor, Department of Electrical & Electronic Engineering, for being so kind during the
period of my internship. | am also grateful to all of my teachers and friends for their cooperation
and encouragement throughout my whole academic life in East West University.

Department of Electrical and Electronic Engineering, East West University



Undergraduate Internship Report

Executive Summary

| did my internship at Ashuganj Power Station Company Ltd (APSCL) located on the left bank
of the river Meghna from 26th of Dcember to 11th of January and this internship report is the
result of those 15 days attachment with the APSCL.

Ashuganj Power Station Company Ltd. (APSCL) owns the second largest power station in
Bangladesh. Ashuganj Power Station fulfills about 15% of power requirements of the country.
The installed capacity by its 9 units is 777 MW.

My duration of stay was divided to work in five sections as generator, sub-station, CCPP, | & C
and operation. During my internship | gathered practical knowledge about production of
electricity, operation, CCPP, major equipments e.g. Generator, Transformer and Switchgear
equipments required for distribution and protection of the system.

Protection and controlling of the equipments of the power station is a very important and
complicated task. With the help of the plant engineers | observed the control room and protective
equipments such as: relays (digital and electrical), circuit breakers etc very closely and
understood the functions and controlling system of those equipments.

Substation is an important part of a power station to distribute power and protection purpose. |
acquired knowledge about various types of transformers, bus-bars, circuit breakers (SF6 and
Oil), lightning arresters, CT, PT and other equipments of the substation which were clearly

taught and shown by the senior engineers of the substation of APSCL.
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Training Schedule

The following table contains my training schedule in Ashuganj Power Station Company Limited
(APSCL). My internship started on 26 December, 2011 and ended on 11 January, 2012.

Date Division Time Instructor
26-12-11 - Eng. Achinta Kumer Sarker
Power Plant Training Center 8am to 5pm DGM(MM)
27-12-11 Operation Eng. Md Anwer Hossain
0 8am to 5pm Manager (Operation)
28-12-11 ger e
29-12-11 . Eng .Bikash Ranjan Roy
o Instrumentaz'ilé)crcl: ;md Control 8am to 5pm Manager (1&C)
01-01-12
02-01-12 Combined Cycle Power Plant Eng .Mizanur Rahman
to (CCPP) 8am to 5pm Manager(CCPP)
04-01-12
05-01-12 Substation Eng.Nur Mohammad
to 8am to 5pm Manager(Substation)
08-01-12
09-01-12
to Generator and Protection 8am to 5pm Eng .Mq.Kamryzzaman
11-01-12 Senior Engineer

List of abbreviations

APSCL = Ashuganj Power Station Company Limited
CCPP = Combined Cycle Power Plant

CT = Current Transformer

PT = Potential Transformer

CB = Circuit Breaker

MW = Mega Watt

LPT = Low pressure turbine

IPT = Intermediate pressure turbine

HPT = High pressure turbine

ONAN = Oil Natural Air Natural, without pumps and fans
ONAF = Oil Natural Air Forced, without pumps for oil, with fans for air
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CHAPTER -1 Company Profile

| did my internship at Ashuganj Power Station Company Ltd (APSCL) from 26th of December
2011 to 11th of January 2012 and this internship report is the result of those 15 days attachment
with the APSCL.

1.1 Introduction

Ashuganj Power Station Company Ltd. (APSCL) owns the second largest power station in
Bangladesh. The installed capacity by its 9 units is 777 MW and present de-rated capacity is 642
MW. Electricity generated in this power station is supplied to the national grid and distributed to
the consumers throughout the whole country. This power station plays a significant role in the
national economic development by generating more than 15% of the total demand of electricity
in the country.

Power Sector Development and reform Program of the Government of Bangladesh, Ashuganj
Power Station Company lItd, has been incorporated under the companies Act 1994 on 28 June
2000. All the activities of the company started formally on 01 June 2003. From that day the
overall activities of the company along with the operation, maintenance and development are
vested upon a Management Team consisting of the Managing Director, the Director (technical)
and the Director (Finance).

In this power station Natural Gas from Titas Gas Transmission and Distribution Company Ltd. is
used as fuel. Water from Meghna is used through in-take channels for steam generation and
cooling of generated steam. Used water (for cooling) is again thrown into the Meghna through
discharge channels. Huge water from the discharge channels is used for irrigation in the dry

season. Approximately 36,000 acres of land of Ashuganj are irrigated by this water. [3], [4]

1.2 Background of Ashuganj Power Station

In 1966 the then government decided to setup a power station in Ashuganj. Ashugan;j is situated
near Titas Gas Field and at the bank of the river Meghna. So it was the most favorable place for
power station because of availability of natural resources for power generation. For this purpose
about 311 acre lands at the 1 kilometer north-east away from the Meghna Railway Bridge was
acquired. APSCL played an important role in generation of power from 1970. [3]
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1.3 Company Objective

I.  To carry out the business of electric power generation

Ii.  To supply and sell electricity to Bangladesh Power Development Board through National

Grid.

iii.  To undertake projects to increase the power generation of APSCL to meet the growing

demand of electric power in the country.

iv.  To increase the net worth of the company.

1.4 Generation Details

Table 1-1: Generation details of APSCL

Particulars of | ;i 01 | Unito2 | Unitos | Unitosa | Unitos | GTOL | GTO02 | ST(c) Gas
Operation Engine
Brown
Brown Brown Brown . Brown
Make & Boveri Boveri Boveri B%gn Boveri %g% %g% GEC, Genbac
Capacity of 80 Mva, 80 Mva, | 190 Mva, Mva 190 Mva, Mv'a M\)a 43 Mva, her
Turbo- 11Kv, 0.5 11Kv, 15.75Kyv, ) 15.75Kyv, , ) 13.8 Kv
15.75Kv, 13.8 Kv 13.8 Kv
Alternator pf 0.5 pf 0.5 pf 0.5 pf 0.5 pf
Date of
Commissionin | 17-08-70 | 08-07-70 | 17-12-86 | 04-05-87 | 21-03-88 | 15-11-82 | 23-03-86 | 28-03-84 | 30-04-11
g
yearofLast | 1q9 | 1994 | 2003 | 2011 | 2008 | 2004 | 2000 n/a n/a
Overhauling
Generated
energy since
installation(G | 10575.44 | 9807.24 | 22455.89 | 21306.43 | 29952.39 | 5985.33 | 6662.45 1745.36 5983.88
wh)
Load factor 68.96 68.96 69.24 71.35 84.80 99.42 92.29 98.03 95.00
(in 2011) % ' ' ' ' ’ ' ’ ' '
Station heat
rate 11979 11696 12076 11017 10356 18175 18175 0 9366
Kcal/Kwh
Stationary
T_hgrmal_ 29.97 30.87 29.89 31.75 34.86 19.86 19.86 0 38.54
Efficiency in
2011
Cost of fuel
per unit. 0.93 0.87 0.90 0.90 0.79 1.30 1.30 0.00 0.69
generation in
Tk
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1.5 Financial Performance

Despite adversities APSCL maintained a substantial progress during the year 2010-11, increase
revenue by 5.8% over the last year resulted increase the net profit ,before interest and tax to TK
1408 million as against TK 749 million of 2009-10 a 87%increase .The profit growth was at a

phenomenal rate of 146.49%. A comparative detail of financial result of 2009-10 is given below:

Table 1-2: Financial performance of APSCL

Description of item 2010-11 2009-10 In taka increase and
increase/(decrease)%

Sales 6621,164,145 | 6,258,110,680 | 5.80

Fuel cost 3,197,188611 | 4,013,874,956 | (20.35)

Operating profit 1,163985,710 | 686,691,441 | 69.5

Non-Operating profit | 244,175,566 61,863,776 294.7

Net profit 962,250,119 391,5490,49 145.75

Provision for taxation | 345,908,849 141,500,000 144.46
Net profit after tex 616,341,270 250,049,049 146.49

1.6 Objective of the Internship

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

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

1.7 Future Project of APSCL

APSCL is a power generation company and its position is second in the country. It is APSCL
challenges to replace outlived inefficient plants. To cope up the growth of the demand and its
business APSCL have under taken the following some important high efficient projects given
below: [3]
I.  Ashuganj 225 MW Combine Cycle Power Plant Project: The Company has taken a
project to install 225 MW combine cycle power plant using ECA fund. The construction
of the project will start soon. The salient feature of the project is given below:

14
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Table 1-3: Salient feature of the 225MW future project

Capacity

225 MW

EPC Contract Price

USD61,970,240 +EURO60,362,742+BDT2,530,772,664

ECA Backed Project Financer

Expecting ECA support

Mandated lead arranger

Standard Chartered Bank

Contract Agreement signing Date

05 October, 2011

Expected date of completion April, 2014
Project duration 25 months
Fuel Natural Gas

ii.  Ashuganj 450 MW Combine Cycle Power Plant Project: The company has also

initiated the process to install another 450 MW combined cycle power plant using ECA

funding. The evaluation of the Bid is under process. Key information of the project is

placed bellow:
Table 1-4: Salient feature of the 450MW future project
Capacity 450 MW
Estimated Cost of Project BDT 3,333 Crore
Expected project financing ECA backed project finance
Project completion time 27 months
Expected contract agreement June, 2012

Expected date of completion

September, 2014

Current status

Selection of EPC contractor in progress

Fuel

Natural Gas

iii.  Ashuganj 450 MW Combine Cycle Power Plant (North) Project: The Company is

also taken up program to install another 450MW Combine Cycle Power Plant, jointly

financed by Asian Development Bank (ADB) and Islamic Development Bank (IDB). A

brief particulars of the project is furnished below:

Table 1-5: Salient feature of the 450MW (North) future project

Capacity 450 MW
Estimated project Cost BDT 3,400.02 Crore
Project finance ADB & IDB

Expected Completion

October, 2015

Current status

Engagement of Consultant is in process

Fuel

Natural Gas

Department of Electrical and Electronic Engineering, East West University
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CHAPTER - 2 Steam turbine power plant

In this part of my internship training Mr. Bikash Ranjon Roy (Manager of | & C) was my
instructor where | worked 3 days. | visited steam turbine unit, gas distribution, water pump,

water purification process and turbine

2.1 Introduction to steam turbine

Ashuganj Power Station Company Ltd. (APSCL) uses gas as fuel to generate the heat. This heat
is used to heat water and create steam. Then the steam passes through turbine which transfers the
thermal energy of the steam to the mechanical energy. A generator rotor is attached with this
turbine and generator transfer mechanical energy to the electrical energy. There are five steam
turbine power plants in APSCL. Installed capacity of steam turbine power plant in APSCL is
578MW.

2.2 Air collection

To burn gas in the boiler house, oxygen is needed. This oxygen is collected from air.

2.2.1 Forced draft fan
Force Draft (FD) fan is used to collect air from nature. In every steam power plant there are two
FD fan. There are FD fan inlet vane actuators which control air collection. When load is

increased then it also increases air collection from nature.

Figure 2-1: Forced draft fan
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2.2.2 Air pre-heater

In the air pre heater chamber air is heated to remove moisture from air. There is a drive in the
chamber which uniformly distributes heat all over the chamber. If the motor’s rpm is less than 2
then it gives a signal to the control room. If this low speed persists for a 3 minutes it trips boiler.
A tachometer is connected with the driver to measure the speed.

2.2.3 Flow transmitter
Flow transmitter measures the flow of air to the boiler. It works by measuring pressure difference
of two points. Formula is used Foo v (AP), here F= air flow and P= pressure.

2.3 Fuel gas

In APSCL natural gas is used as a fuel for ignition in combarsion in the boiler and produce heat.
Natural gas supplied by Titas gas transmission and distribution co.ltd, Bangladesh. This gas and

air collected by FD fan from atmosphere are fired in the boiler to produce heat

2.3.1 Line gas control valve
Control gas line valve control the gas flow into the boiler by changing position of valve in pipe.

It can be controlled manually or automatic.

2.3.2 Gas flow meter

Flow counter count flow meter counts the flow of gas into the pipe per hour.

Figure 2-2: Gas flow meter
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2.3.3 Gas heater
Gas heater is used to dry gas. Gas pipe is taken through the steam chamber so gas is heated by

steam. This heat removes moisture and different particle from gas.

2.4 Water collection

In the steam turbine power plant water is one of the important things. Boiler requires clean and
soft water for longer life and efficiency. The source of boiler water is generally river or lake.
APSCL collects water from Meghna river and treats this water to make demineralized water

which used in boiler to produce steam.

241 Pump

In APSCL there are three circulating water pumps for collecting water from river. In every place
there are two pumps one is working and another is standby. There is a discharge valve behind the
pump which is driven by oil. This valve works as either 0% close or 100% open. If it takes time
from 0% close to 100% open more than 90 sec then the pump will trip. This water which collects
from river goes to condenser to condensate steam. Rest of the water goes to purify then goes to

river again.

2.4.2 Water purifying basin
Water comes from river in the water purifying basin directly. This water is purified in two stages
in the basin. Different particle and waste are fallen under the basin. Next this purified water goes

to the water filter house.

2.4.3 Water filter house

Figure 2-3: Water filter house
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In the water filter house there are different type tanks and filters which purify the water. There
are four polyelectrolyte tanks where two is used for checking ph. There are two gravel filters. It
works very effectively by pulling water down through the gravel, where the solid debris is
trapped close to the surface, and the soluble waste is broken down by bacteria that grow on the
gravel surface further down. The clean water is then taken back to the surface. The lower level of
impurities not only reduces corrosion rates in the boiler but also reduces the erosion of the

turbine blades

2.4.4 De-hydronization process

De-hydronization process is about decreasing pressure and increasing temperature. In general
process temperature will increase with decreasing carbon number to maintain conversion at
pressure. When this de hydrate water is fully fit to get the heat then this water is sent to the water
tube.

2.5 Boiler

The basic purpose of a boiler is to turn water into steam, in this case super-heated steam. This
operation sounds relatively simple but is actually more complicated. The boilers utilized on
campus are of the stack drum type, which means there are drums within the boilers and flue gas
through the stack to atmosphere. The upper drum is called a boiler drum and is where saturated
steam leaves the boiler. While the lower drum is called the mud drum and is where liquid feed
water enters. Tubes called rises and down comers are used to connect the two drums. All the

energy required within the boiler is produced by the combustion of a fuel.

2.5.1 Water tube boiler

The tubes contain water and the hot gases produced by combustion of fuel flow outside. A bank
of water tubes is connected with steam-water drum through two sets of headers. The hot flue
gases from the furnace are made to flow around the water tubes a sufficient number of times. The
gases thus give up their heat to an appreciable extent, get cooled and are discharged to the stack.
The steam formed separates from water in the drum and gets accumulated in the steam space. In
APSCL water tube boiler is used. In every steam power plant there are three stage water tube

boilers.
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2.5.2 Ignition

The ignition coil is the component that connects directly with electricity line and includes two
transformer windings. The primary winding feeds into the distributor, while the secondary
winding connects to the spark plugs. When enough energy has been created, the spinning cam
opens a breaker, which causes a high-voltage jump in the ignition coil. This voltage surge is
transported to the spark plugs, resulting in the necessary electric spark to begin ignition. At the
beginning of the firing of the burner small amount of natural gas and air is needed. This small
amount of gas is known as ignition gas which is supplied into the burner by ignition pipe or line.
After the burner is on the ignition line is turned off and main line for fuel and air supply is turned

on.

2.5.3 Burner

Figure 2-4: Burner room with water tube boiler

Burner is the chamber in the boiler where natural gas or coal is burned with the presence of air
for producing heated gas or flue gas. In Ashuganj Power Station Company Ltd (APSCL) natural
gas is burned with the presence of air for generating heat for making steam. In 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.
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2.5.4 Boiler drum

It is the place where the water is reserved which comes through the economizer. Inside the drum
upper and lower level of amount of water is measured by the level transmitters. If the level
crosses the upper limit or goes below the lower limit then the plant will trip. So it is very
important to control the level of the water. This is done by an automatic system. From the boiler

drum the saturated steam is transferred into super heater.

2.5.5 Safety valve

The function of the safety valve is to permit the steam in the boiler to escape to atmosphere when
the pressure in the steam space exceeds a certain specified limit. Thus the safety valve prevents
the building up of excessive pressure in the boiler. The safety valve is located above the steam
space in the boiler. The safety valves operate on the principle that a valve is pressed against its
seat through some agency such as strut, screw or spring by external weights or force. When the
steam force due to boiler pressure acting under the valve exceeds the external force, the valve

gets lifted off its seat and some of the steam rushes out until normal pressure is restored again.

2.5.6 Pressure gauge

Each boiler has to be provided with a pressure transmitter which measures the pressure at which
the steam is being generated in the boiler. The transmitter is usually mounted at the front top of
the boiler shell or drum. The gauge has to be clearly visible to the attendant so that he can easily

record the pressure reading. These gauges are used to measure gas and air pressures.

2.5.7 Boiler efficiency

Boiler efficiency is defined as the ratio of heat energy utilized by feed water in converting it into
steam in the boiler to the heat energy realized by complete combustion of fuel during the same
time. [1]

energy absorbed by feed water

Boiler ef ficiency = energy absorbed by fuel
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2.5.8 Stack
Stack or chimney is a passage through which flue gas escape from a fire or furnace. From the
furnace flue gas is produced. This flue gas is used to create the steam for rotating the turbine.

The flue gas passes through several equipments and finally goes into the nature through stack.

2.6 Turbine

Figure 2-5: Steam turbine

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

casing around the blades that contains and controls the working fluid.

2.6.1 Sections of steam turbine
The steam turbines used in Ashuganj Power Station Company Ltd (APSCL) are kept in three
different sections or chambers. The size and characteristics of the blades of the turbines in these

sections are different from each other.

I.  High Pressure Turbine (HP): From the super heater the high speed steam first enters to
the high pressure turbine. The blades in the high pressure turbine are the smallest of all
turbine blades; this is because the incoming steam has very high energy and occupies a
low volume. The blades are fixed to a shaft and as the steam hits the blades it causes the

shaft to rotate.
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ii.  Intermediate Pressure Turbine (IP): From the boiler re-heater the steam enter 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.

iili.  Low Pressure Turbine (LP): 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.

2.6.2 Operation and maintenance

When warming up a steam turbine for use, the main stream stop valves have a bypass line to
allow superheated steam to slowly bypass the valve and proceed to heat up the lines in the
system along with the steam turbine. Any imbalance of the rotor can lead to vibration, which in
extreme cases can lead to a blade breaking away from the rotor at high velocity and being ejected
directly through the casing. To minimize risk it is essential that the turbine be very well balanced
and turned with dry steam - that is, superheated steam with minimal liquid water content. If
water gets into the steam and is blasted onto the blades, rapid impingement and erosion of the
blades can occur to leading imbalance and catastrophic failure. Also, water entering the blades
will result in the destruction of the thrust bearing for the turbine shaft. To prevent this, along
with controls and baffles in the boilers to ensure high quality steam, condensate drains are

installed in the steam piping leading to the turbine.
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CHAPTER -3 Combine Cycle Power Plant

In this part of my internship training Md Mizanur Rahman (Manager of CCPP) was my
instructor where | worked 3 days. | visited combine cycle power plant (CCPP), gas turbine
generation, steam turbine generation in CCPP.

3.1 Introduction of CCPP

Figure 3-1: Design diagram of CCPP in APSCL

Ashuganj Power Station Company Ltd. (APSCL) uses gas as fuel to generate the heat. This heat
is used to heat water and create steam. Then the steam passes through turbine which transfers the
thermal energy of the steam to the mechanical energy. A generator rotor is attached with this
turbine and generator transfer mechanical energy to the electrical energy. There are five steam
turbine power plants in APSCL. Installed capacity of steam turbine power plant in APSCL is
578MW.

3.2 Gas turbine engine

The fuel and air are burn in a combustion chamber in the gas turbine engine. The resulting high-
pressure gases are directed through nozzles toward the turbine blades and produce work by
turning the turbine shaft. This is a continuous process in the continuous-combustion or constant
pressure gas turbine. A portion of the compressed air is mixed with fuel and ignited in a
combustion chamber. The balance of the compressed air passes around the chamber to absorb
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heat, and then it is merged with the burned products of combustion. The pressurized mixture,
usually at 1010°F or higher, flows into a reaction turbine. The turbine drives the compressor and
also produces work by driving the generator. A portion of the exhaust gas may be re-circulated

and it is possible to recover heat energy from the waste exhaust.

3.2.1 Compressor

The compressor is driven by the turbine through a common shaft. Air enters the compressor via
an inlet duct. The compressor increases the air pressure and reduces the air volume as it pumps
air to the combustor and through the engine. At the begging of the generation compressor is
routed by diesel engine in APSCL.

3.2.2 Combustion Chamber

In combustion chamber combustion causes an increase in gas temperature proportionate to the
amount of fuel being injected, a moderate increase in velocity, and a negligible decrease in
pressure. Approximately 25 percent of the compressor’s total air flow is used for combustion at
an air/fuel ratio of about 15: I. The remaining 75 percent of compressor air output is fed to the
combustor and to cool combustor liners for cooling combustion gases before they enter the
turbine. Electrical igniters in the combustion chamber provide a spark to ignite the fuel/air
mixture for engine start-up. The igniters are deactivated after start-up has been accomplished.

Hot combustion gases are expelled through the turbine.

Figure 3-2: Combustion chamber in CCPP
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3.2.3 Diesel Engine

The gas turbine is not a self-exciting machine. The turbine only can be rotated if fuel and air is
burned inside the combustion chamber. But before the turbine starts the air cannot be sucked by
the compressor automatically because the compressor is coupled with the turbine. So a diesel
engine is coupled with the turbine to rotate the turbine at the beginning for helping to suck air by
the compressor. At first the diesel engine starts. When the turbine starts to move by the diesel

engine at 2008rpm speed then the diesel engine is turned off.

Figure 3-3: Diesel engine of CCPP

3.2.4 Governor or Speed Control

A diesel engine used in an auxiliary generator must have a governor to regulate and control
engine speed. Since an automatic governor functions only with a change in speed, constant
engine speed may not be totally possible and “hunting” can occur due to over-correction. The
governor’s sensitivity is determined by the minimum change in speed of the prime mover which
will cause a change in governor setting; its speed regulation is the difference in generator speeds
at full-load and no-load divided by the arithmetical mean of the two speeds.

3.3 Sub System of Combine Cycle

The sub system of combine cycle contains with several systems given below:
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3.3.1 Fuel System

Figure 3-4: Fuel annex room in CCPP

The system provides the engine with the proper amount of fuel to sustain operation. System
components include filters, a fuel manifold, fuel tubes, and nozzles. Off-engine components
include the fuel control equipment and a supply system. Fuel (in APSCL it is natural gas) enters
the tubular fuel manifold ring via the supply system. The fuel tubes direct the fuel from the
manifold to the fuel nozzles which are mounted in the fuel. In APSCL gas comes from Titas.

3.3.2 Cooling System

Cooling is one of the most important elements in any power plant. Diesel engines are designed to
be either air cooled or liquid cooled. Cooling is used to prevent the cylinder walls, the head, the
exhaust manifold, and the lube oil from overheating. For turbine cooling approximately 25
percent of the air entering a combustor is mixed with fuel and burned. The remaining air is
mixed with the products of combustion to reduce the temperature of gases entering the turbine to
a safe operating level. Cooling is accomplished by engine airflow. In APSCL there are two

cooling system in combine cycle power plant. One is air cooled and another is liquid cooled.

3.3.3 Air Intake System

In APSCL air and fuel ratio is 15:1. Intake air carries dust particles, water vapor and other
foreign material. Since these materials can damage moving parts within the engine, filtration of
the intake air is necessary. An air intake system must collect, filter, and distribute the required air
to the engine cylinders. This must be accomplished with a minimum expenditure of energy
(pressure drop). The objective of air filtration is the reduction of engine component wear. Several
types of air filters or air cleaners are used. The pleated-paper type are strainers, porous enough to

pass air but able to remove solid particles larger than 0.002 of an inch. [5]
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3.3.4 Starting System
In APSCL normally generator starts by a diesel engine. At first diesel engine starts to rotate the
shaft and when it rotates at 700rpm then it is fired. Usually after 2008rpm, diesel engine

disconnects and gas engine began working independently.

3.4 Economizer
Economizers are mechanical devices intended to reduce energy consumption, or to perform
another useful function such as preheating a fluid. It used for Boiler heating, ventilating, and air-

conditioning purpose.

3.5 Damper

Dampers are often provided in CCPP so the gas turbine exhaust can bypass the heat recovery
boiler allowing the gas turbine to operate if the steam unit is down for maintenance.
Supplementary oil or gas firing is also included to permit steam unit operation with the gas

turbine down.

3.6 Steam Turbine Section

In combined cycle power plant the exhaust gas which comes out from the gas turbine is used to
produce steam and run a steam turbine. The exhaust gas has very high temperature (almost
5000C) which can be used to create steam by using several equipments. There is no furnace in
steam turbine section in combine cycle power plant. In combined cycle power plant of APSCL
there is one steam turbine section which runs by the exhaust gas of gas turbine-1 & 2. But now
steam turbine runs only the exhaust gas of gas turbine 1.

3.6.1 Steam Generation Process
In combined cycle power plant of Ashuganj Power Station Company Ltd (APSCL) following

equipment are used.
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Figure 3-5: Design of Steam Generation process in CCPP

3.6.2 De-aerator

In combine cycle power plant it is used as the preserver of feed water which comes from the
condenser by extraction pump. At this stage the temperature of feed water which enters the de-
aerator is 40°C. From de-aerator the feed water is flowed into the low pressure evaporate again

goes to de-aerator. When feed water through the LP Evaporate then it gains heat which is 100°C.

3.6.3 Forced Flow Section

At high pressure feed water goes through into the forced floe section and the temperature of feed
water raises higher. Then the feed water is supplied to the high pressure boiler drum. Boiler feed
pump is used to flow the water from LP boiler drum to HP boiler drum. When feed water passes
through the forced flow section the temperature raises up to 220°C.

3.6.4 Super Heater

This part is at the bottom of the boiler where the temperature of the exhaust gas is highest. 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-bar.
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CHAPTER -4 Substation

In this part of my internship training Mr. Noor Mohammad (Manager of Substation) was my
instructor where | worked 3 days. | visited sub-station yard, transmission field, sub-station

control room.

4.1 Introduction of substation

The term substation may define as assembly of apparatus installed to change some characteristic
of electric supply such as voltage, frequency, power factor etc. The purpose of substation is to
take power at high voltages from the transmission or sub transmission level, reduce its voltage
and supply it to a number of primary voltage feeders for distribution area. Besides that, it
performs operational and emergency switching and protection duties at both the transmission and

feeder lines. [2]

4.2 Equipment of Substation
Depend upon the type of sub-station in APSCL it required various type of equipment. Whatever,

more commonly equipments are given below:

4.2.1 BusBars

A bus bar is used for a conductor carrying current to which many connections are made. These
are generally used in sub-stations where the need number of incoming and outgoing lines at a
same voltage. Normally bus bars used in the substations are of copper or aluminum and they are

basically round and solid.

Figure 4-1: A typical bus bar of APSCL
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4.2.2 C.T (Current Transformer)

Figure 4-2: A typical CT

In electrical engineering, a current transformer (CT) is used for measurement of electric currents.
When current in a circuit is too high to directly apply to measuring instruments, a current
transformer produces a reduced current accurately proportional to the current in the circuit,
which can be conveniently connected to measuring and recording instruments. A current
transformer also isolates the measuring instruments from what may be very high voltage in the
monitored circuit. Current transformers are commonly used in metering and protective relays in

the electrical power industry. [1]

4.2.3 P.T (Potential transformer)

PT is used to measure or monitor the voltage on transmission lines and to isolate the metering
equipment from the lines. It is also known as a voltage transformer (VT). PTs are designed to
have a precise voltage ratio to accurately step down high voltages so that metering and protective
relay equipment can be operated at a lower potential. Normally the secondary of a voltage

transformer is rated for 69 V or 120 V at rated primary voltage. [2]

Figure 4-3: A typical PT
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424 Transformer

Transformer is a static device used to transform power from one voltage level without changing

the frequency. There are different parts of a transformer given below:

Vi.

Vii.

viii.

Bushing: This maintains the incoming and outgoing connection of a transformer.

Figure 4-4: Bushing of transformer

Radiator: This is used to radiate the heat of a transformer when transformer is heated up
at a certain level.

Oil temperature meter: This meter indicates the temperature of transformer oil. If
temperature crosses a certain level then it makes an alarm.

Temperature meter: This meter indicates the temperature of transformer windings. If
temperature crosses a certain level then it starts the winding fans.

Oil level meter: This meter indicates the oil level of transformer. If oil is low than a
certain amount it makes an alarm that means that transformer have to feed oil.

Silica gel: It works like breathing. There have a little amount oil under the silica gel
which suck the moisture of air and further sends this air to silica gel which further sucks

the rest of the moisture of the air.

Figure 4-5: Silica gel in a cylinder

Exchanger: Regulate voltage through winding selection between primary & secondary
side.
PRD (Pressure relief device): release the oil pressure by releasing oil when oil pressure

is high.
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425 Insulator

Porcelain or ceramic insulator is used in substation to support the live conductors and bus bars.

Figure 4-6: Insulator used in APSCL

4.2.6 Isolator
Islators are used for isolating the circuit when the current has already been interupted. They
allow currents into the circuit until curcuit is repair again. Isolators re used for connecting and

disconnecting parts of electrical installation after de-energizing.

Figure 4-7: Isolator used in APSCL

4.2.7 Lightning Arresters

All equipment those are feeding from power stations should be protected against direct lightning
stroke. When stroke lightning stroke happens, a huge amount of surge voltage is created on the
transmission line and this high voltage can damage any equipment within a short time. So this
huge amount of lighting voltage are directly grounded through lightning arrester hence

equipment are remains safe.
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4.2.8 Sub-station Auxiliary Supply

In any substation, there are many equpinment and arrangements to supply power. Sometimes
these equipments and arrangements are out of order due to different reasons and there have also
several equipments (eg: circuit breakers, relay, isolator) to protect others. If the feeding line of
protection provider equipment is failing then there should be an auxiliary power system.
Generally this auxiliary power supply is DC supply.

4.3 Types of bus bar

Normally there are two types of bus bar in APSCL.
I. 230 KV bus bar : Generated units are stepped up to 230 KV bus bar.
ii. 132 KV bus bar : Generated units are stepped up to 132 KV bus bar.

4.3.1 Arrangement of bus bar

Bus bar is one of the most important elements in the electrical substation. Bus bar acts as nodal
point in the substation which connects different incoming and outgoing circuits. Substations use
different types of bus bar arrangements or switching schemes depends upon the application,
reliability of the supply and cost of installation. In every substation bus bar plays a common role

to connect different circuits. APSCL uses double bus-bar arrangement.

4.3.2 Double Main Bus-bar arrangement

Here each circuit is connected to both the buses. In some cases half of the circuits can be
connected and operated on each bus when circuit breaker failure would cause loss to half of the
circuits. In double main bus bar arrangement one or two breakers can be connected for each
circuit. Double main bus bar and double breaker scheme provides high reliability for any type of

fault in transmission line or circuit breaker. [5]

Figure 4-8: Double bus-bar arrangement
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APSCL Uses double line bus bar arrangement scheme for their transmission purpose. They

provide their generated power to Shajibazar, Ghorashal, Kishoregonj through double bus bar

system.

Figure 4-9: Double bus bar transmission arrangement of APSCL

4.4 Circuit Breaker

Circuit breakers are generally located so that each generator, transformer, bus, Transmission line,
etc., can be completely disconnected from the rest of the system. These circuit breakers must
have sufficient capacity so that they can carry momentarily the Maximum short-circuit current
that can flow through them, and then interrupt this current; they must also withstand closing in
on such a short circuit and then interrupting it according to certain prescribed standards. In the
Ashuganj Power Station of Company Limited (APSCL) use MCB (Miniature Circuit Breaker),
MCCB (Molded Case Circuit Breaker), ACB (Air Circuit Breaker), Vacuum Circuit Breaker,
SF6 Circuit Breaker, Oil Circuit Breaker, Air Blast Circuit Breaker and Air Blast Circuit Breaker
hear all of these circuit breaker working principle are descried. [6]
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4.4.1 SF6 circuit breaker

SF6 is inert gas the property of this gas the higher pressure and temperature its dielectric strength
will be SF6has two gas chamber when contract is close the pressure is two chamber have the
same pressure but when the contract is open then one of the chamber get totally close and other
remain open ,there is a narrow channel between two chamber and when contract open the SF6
flow a plane of high pressure region to the low pressure region there will be turbulence of SF6.At
zero current the turbulence of SF6 absorb all the ions and since it is flowing from a narrow
region hence it provide high dielectric strength but there is problem that the pressure of SF6 is
not always remain fixed due to leakage in the cylinder of SF6 so there is pressure gauge as well
as alarm attached with it. Whenever pressure decreases the alarm ringing and the gas is refilled

to increase pressure.

Figure 4-10: SF6 circuit breaker

4.4.2 Oil Circuit Breaker

Bulk oil circuit breakers were designed as single-tank or three-tank mechanisms; generally, at
higher voltages, three-tank designs were dominant. Oil circuit breakers were large and required
significant foundations to support the weight and impact loads occurring during operation. The
electrical arc generates hydrogen gas due to the decomposition of the insulating mineral oil. The
interrupter is designed to use the gas as a cooling mechanism to cool the arc and to use the
pressure to elongate the arc through a grid, allowing extinguishing of the arc when the current

passes through zero.

Figure 4-11: Oil circuit breaker
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4.5 Relay

A relay is a device used to control the operation of a magnetic contactor or other device .relay
operate as a function of current ,voltage ,heat .and pressure and supply the “intelligence” that is
necessary to provide automatic acceleration, protect against overload ,under voltage, excessive
speed, excessive torque, etc. At APSCL two types of relay is used. One is electrical relay and

another is electronics relay. [7]

45.1 Electrical Relay

Electrical relays Measuring and protection equipment These electrical relays trip to shut the
system down until the problem can be addressed .An electrical relay is a switch which is under
the control of another circuit., electrical relays were often made with electromagnets, They key
difference between electromagnetic and solid state options is that electromagnetic relays have
moving parts, and solid state relays do not. Electromagnets also conserve more energy than their

solid state counterparts do.

4.5.2 Electronics Overload Relay

Electronic overload relays are the alternative to thermal overload relays. Electronic overloads
relay offers reliable and fast protection for motors in the event of overload or phase failure. If a
power phase is lost, motor windings can burn out very quickly. Electronic overload relays can
detect a phase loss and disconnect the motor from the power source. Phase loss protection is not

available on mechanical types of overload relays.

4.5.3 Buchholz relay

A Buchholz relay is a safety device sensing the accumulation of gas in large oil-filled
Transformers, which will alarm on slow accumulation of gas or shut down the transformer if gas
is produced rapidly in the transformer oil. These are used to break the circuit in case of any

abnormalities in the transmission lines.
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CHAPTER -5 Generator

In this part of my internship training Md. Kamruzzaman (Senior Eng. of Generator) was my
instructor where | worked 3 days. | visited Generation control room, generator, and steam

turbine. Here | learned about Generator and different types of protection of generator.

5.1 Introduction to Generator

Generator is a electro mechanical device that converts mechanical energy into electrical energy.
The operation of the electrical generators used depends upon the principle of electromagnetic
conduction. When conductors move through a magnetic field or when a magnetic field in moved
past conductors an induced current develops. The current that is induced into the conductors
produces an induced electromotive force or voltage. To produce electricity there are 8 generators
in APSCL.

Figure 5-1: Generator in APSCL

5.2 AC generator
Ac generator also called synchronous generators or alternators. Ac generators are the principal
sources of electrical power throughout the world, and range in size from a fraction of a KVA to
1500 MVA. Alternating voltage may be generated by rotating a coil in the magnetic field or
rotating by magnetic field within a stationary coil. The value of voltage generated depends on —

i.  The numbers of turn in the coil.

ii.  Strength of the field.

iii.  The speed at which the coil or magnetic fields rotate.
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5.3 Generator Synchronization

The process of connecting an AC generator to other AC generators is known as synchronization
and is crucial for the generation of AC electrical power. An AC machine must match both the
amplitude and the timing of the network voltage, which requires both speed and excitation to be

systematically and closely controlled for synchronization. [2]

5.4 Generator Protection

A modern generating unit is a complex system comprising the generator stator winding,
associated transformer and unit transformer, the rotor with its field winding and excitation
system, and the prime mover with its associated auxiliaries. Faults of many kinds can occur
within this system for which diverse forms of electrical and mechanical protection are required.
The amount of protection applied will be governed by economic consider rations, taking into
account the value of the machine, and the value of its output to the APSCL OWNER. The
following problems require consideration from the point of view of applying Generator

Protection:

5.4.1 Over current protection

230KV

15.75kv
\ 7000/5A

er current relay

|

|
TimeLdelay

Timer

Instantaneous relay
(1.2IN)

IN=5A
o/c

I

Figure 5-2: Over current protection
In APSCL generator unit 3, 4 and 5 uses rated terminal voltages 15.75kv and rated current
6995A. Hear over current relay connect through the CT with the terminal and use CT ratio
70000V/5A. Inversely we can say if 5A current flow the voltages flow 7000V,Over current relay

consists of two types of relay, one is time delay relay which is connect with timer another is
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instantaneous relay. In APSCL timer setting time is 0.5second. When time delay activated than
start time counting and after 5second is breaks contract, on the other hand instantaneous relay
operate instantaneously. Generally nominal current is 5A. If 0.9 times of nominal current flow
through the line then time delay activated or if 1.2 times of nominal current flow through the line
then instantaneous relay activated. In these case time delay activated but it start time counting
where instantaneous relay operate instantaneously.

Suppose fault occurs in the terminal than high current (9000A) appear in the line time delay start
time counting but instantaneous relay trip the breaker instantaneously. In the power r system
time delay relay operate when load increase in the feeder line and instantaneous relay operate

when fault in the line.

5.4.2 Stator Winding Protection

To respond quickly to a phase fault with damaging heavy current, sensitive, high-speed
differential protection is normally applied to generators rated in excess of IMVA. For large
generating units, fast fault clearance will also maintain stability of the main power system. The
zone of differential protection can be extended to include an associated step-up transformer. For
smaller generators, IDMT/instantaneous over current protection is usually the only phase fault

protection applied.

‘ Winding differential relay ‘

|

Figure 5-3: Stator Winding Protection.

5.4.3 Over current with under voltages

Over current with under voltages consist of under voltages section and under voltages section ,if
only over current activated the relay do not operate .when over current and under voltage operate
then the over current with under voltages relay operate .in the over current section if current
flow 1.2in than it does not effect on the terminal voltages ,if current flow more the 1.2times of in

in than the terminal voltages reduces ,for these reasons power system appear over current and
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under voltages appear .when in the power system both condition appear then the under voltages
with over current relay activated .if over current relay activated we understands that huge amount
of fault in the system occurred ,if under voltage appear we can are confuse if it is fault or over
load occurred or over voltages.

In the power system main causes of over voltages occur Sudden load rejection, Lightening, Line

fault.
©) O

7000V/5A i

16KV/110V

1.2In
0.8In

under voltages
relay

Figure 5-4: Over current protection

5.4.4 Over Speed Protection

The speed of a turbo-generator set rises when the steam input is in excess of that required to
drive the load at nominal frequency. The speed governor can normally control the speed, and, in
any case, a set running in parallel with others in an interconnected system cannot accelerate
much independently even if synchronism is lost. However, if load is suddenly lost when the HV
circuit breaker is tripped, the set will begin to accelerate

When a generator operating in parallel with others loses its power input, it remains in
synchronism with the system and continues to run as a synchronous motor, drawing sufficient
power to drive the prime mover. This condition may not appear to be dangerous and in some

circumstances will not be so. However, there is a danger of further damage being caused.

5.4.5 Negative Sequence Protection
Power system can be divided into three sequences such as positive phase sequence, negative

phase sequence and zero phase sequence.
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6995A —m

6995A

6995A

Figure 5-5: Negative sequence protection

5.4.6 Reverse Power Protection

Reverse power relay uses in APSCL for generator protection section .Its activated when real
power and reactive power flows from grid to generator supply steam for rotor rotate 3000rpm
and generate real power and supply field excitation to produces reactive power in the case if
steam supply to the generator turn off the real power will be zero than grid supply real power to
generator for rotation 3000rpm of rotor .in that case reverse power relay will trip the breaker
.generator work as synchronous motor when real power is negative then grid supply real power.
Synchronous motors use in APSCL to supply reactive power in the grid and over excited motor
work as a condenser and power factor improvement .generator work as asynchronous motor
when real power and reactive power is negative. When both real power and reactive power is
positive than generator work as synchronous generator .when both real power and reactive power
negative than generator work as asynchronous Generator. Asynchronous Generator has not
existed in real life.

Lastly when real power is positive the generator work as synchronous generator and when real
power is negative generator work as motor .when reactive power is positive generator work as

asynchronous motor.

Figure 5-6: Reverse power Protection use in APSCL
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5.4.7 Under Frequency Protection

An under frequency relay is one which operates when the frequency of the system falls below a
certain value. Overloading of a generator, perhaps due to loss of system generation and
insufficient load shedding, can lead to prolonged operation of the generator at reduced
frequencies. This can cause particular problems for gas or steam turbine generators, which are
susceptible to damage from operation outside of their normal frequency band. The turbine is
usually considered to be more restrictive than the generator at reduced frequencies because of
possible mechanical resonance in the many stages of the turbine blades. If the generator speed is
close to the natural frequency of any of the blades, there will be an increase in vibration.
Cumulative damage to the blades due to this vibration can lead to cracking of the blade structure
.While load-shedding is the primary protection against generator overloading, under frequency

relays should be used to provide additional protection. Alarm: 48 Hz.

5.4.8 Minimum impedance and Distance protection

Minimum impedance relay always deal with ratio of voltages and current .minimum impedance
relay generally use in transmission line ,transformer, Grid, Generator .minimum impedance
mean if voltages and current fluctuates then they always have ratio is call set point ,in APSCL
use terminal voltages 110Vand current 5A then minimum impedance is

R=V/l1 =110V/5 = 22.

So In APSCL use set point 22,if below set point then the plant will trip .if in the power system
over load appear then current will increase in the terminal ,let current will increase 5Ato 18A
then minimum impedance will be R=V/I=18

if in the power system short circuit occurred then current will increase in the terminal ,let
voltages will decrease 5Ato 18A then minimum impedance will be R=V/1=80V/5A=16. In both
case the plant will be trip

distance protection relay work same principle distance protection indicate the direction in which
direction fault appear left or right side of generator .we ca set point in the case of distance
protection .In APSCL use distance protection which sense 80%distance from the transformer
winding and in the case of generator it sense 100%.the main difference between is distance relay
is vector and minimum relay is scalar In the APSCL some synchronous generator has only
minimum impedance relay And some generator use both minimum impedance and distance
protection.
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100% «—80%
(O Rt

7000V/5A
i 16KV/110V

distance protection and Minimum
impedance relay

Figure 5-7: Minimum impedance and Distance protection

5.4.9 Stator ground fault protection

Stator ground faults are short circuits between any of the stator windings and ground, via the iron
core of the stator. Typically, when a single machine is connected to the power system through a
step-up transformer, it is grounded through high impedance. As a result, the amount of the short
circuit current during stator ground faults is driven by the amount of capacitive coupling in the
machine and its step-up transformer. Ground faults can be detected throughout most of the
winding through the use of an overvoltage relay responding to the fundamental component of the
voltage across the grounding impedance. This stator ground fault is sometimes known as 100%

stator ground fault protection.

Figure 5-8: Stator ground fault protection

5.4.10 Back-up earth fault protection

This protection is provided as back-up earth-fault protection for the generator and downstream
system. It must therefore have a setting that grades with the downstream protection. The
protection is driven from the generator star-connected VT, while the downstream protection is
current operated. It is therefore necessary to translate the current setting of the downstream
setting of the current-operated earth-fault protection into the equivalent voltage for the NVD
protection.
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5.4.11 Rotor Earth Fault Protection
Two methods are available to detect this type of fault. The first method is suitable for generators
that incorporate brushes in the main generator field winding. The second method requires at least

a slip-ring connection to the field circuit.

Field

winding N = — \
| —

Figure 5-9: Earth fault protection of field circuit by potentiometer method & the relay used in APSCL

5.4.12 Unit Transformer Protection

Unit transformer are usually applied to balance the generator differential protection and prevent
the unit Transformer through current being seen as differential current. The location of the third
set of current transformers is normally on the primary side of the unit transformer. If located on
secondary side of the unit transformer, they would have to be of an exceptionally high ratio. One
advantage is that unit transformer faults would be within the zone of protection of the generator.
However, the sensitivity of the generator protection to unit transformer phase faults would be
considered inadequate, due to the relatively low rating of the transformer in relation to that of the

generator. Thus, the unit transformer should have its own differential protection scheme.
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CHAPTER - 6 Instrumentation and Control

In this part of my internship training Mr. Anwar Hossain (Meneger of Operation) was my
instructor where | worked 2 days. | visited all control rooms where entire power plant can be
controlled and supervised from the centered console and the large display panel in the main

control room.

6.1 Control Units of APSCL
There are four different types of control room in Ashuganj Power Station and company limited
(APSCL).

Figure 6-1: Total output unit measure meter

6.1.1 Control Roomof Unitl & 2

Control system of unit 1 and 2 is analog in APSCL. Unit 1 and 2 of APSCL was developed in
1970. Power plant operators operate by pushing the button or changing the position of switch on
control broad in these two control rooms. As the oldest power plant it is operated by senior

engineer of APSCL.

Figure 6-2: Control unit 1 &2
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6.1.2 Control Room of Unit3 & 4

Control system of unit 3 and 4 is digital in APSCL. Unit 3 and 4 was developed from 1986 to
1988. All the metering and operation are done by using digital technology. Digital metering is
more accurate than analog. So due to the advance technology and availability of devices less
problems are faced to operate this unit.

Figure 6-3: Control unit 3 & 4

6.1.3 Control Room of Unit 5
Control system of unit 5 is totally digitalized and controlled by pc. It needs little bit fewer
operators than other power plant unit. This unit is controlled by PLA software.

6.1.4 Combine Cycle Control Unit

Gas turbine and steam turbine both combine consist of combine cycle .it was developed from
1982 to 1986 .in combine cycle use analog system .the efficiency of combine cycle day by day
reduces because of backdated technology . in present situation the gas turbine unit 2 is totally
unused .experts are require to repair and maintained combine cycle control unit .which has lack
in APSCL.

.
PR ‘

Figure 6-4: Combine cycle control unit
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6.2 Steam Generator Control

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

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

6.3 Feed Water and Drum Level Control

Steam

Drum level
Sensor

Mormal

water

Feedwater level

flow sensor

Controller

Control Steamdrum
vahre
Steam

flow \

Feedwater

Trimming
signal

Figure 6-5: Feed water drum level control

Feed water and, therefore, steam flow is controlled to meet load demand by the turbine and at the
same time maintain the level of water in the steam drum within relatively narrow limits.
Normally, the water level in the drum is maintained half- full up to the diametric plane. High
steam consumption by the turbine, combined with low feed-water supply would lower the water
level in the drum. A three element automatic control system, of which the drum level is one
element, is shown in fig: () The Drum level sensor respond to the error between actual drum
level and its set point, such as in the case of high steam consumption and low feed-water supply,
and acts of the controller to increase the feed-water valve opening to meet the steam flow
demand. This action be too slow and is supplemented by sensor for feed-water and steam flow.
The difference between the signals from these two sensors anticipates changes in drum level and
sends a signal to the controller to actuate the valve in the desired direction.
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6.4 Combustion Control
Combustion controls are used to adjust the amount o air and fuel supplied to the furnace to
respond to the changes in boiler steam pressure. Three combustion controls are on-off,

positioning, metering.

On-off controls, the simplest, are used on fire-tube and small water-tube boilers. The on-off
control system supplies a pre- determined amount of fuel and air. On-off controls cannot supply

a steady steam pressure because they work on a cyclic basis.

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

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

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

air to fuel ratio.

6.5 Safety Valve

Figure 6-6: Safety valve used in APSCL
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In the APSCL, boiler has several valve, they are set to pop at different pressure. Boilers are
designed to operate at certain maximum pressures. IF the operating pressure is exceeded, the
boiler may explode. Therefore, all boilers are equipped with at least one or more safety valves

will open, releasing steam if the pressure in the drum becomes too high.

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

outlets of these tube sections.

6.6 Pressure gauge

In APSCL, pressure gauges are used to measure steam and water pressure in steam drums, feed-

water heaters, steam headers, and other boiler equipment.

The Bourdon tube is the most common gauge used on a boiler. It consists of a curved tube that is
sealed at one end. The sealed end is connected to a pointer by linkage.
The open end of the gauge is the pressure connection. As pressure increases in the tube, the tube
straightens out, moving the pointer. As the pressure decreases the tube returns to the normal
curved position. Bourdon pressure gauges can measure pressures of steam, air, oil, water, or
other fluids. These gauges require careful handling and proper maintenance to keep them
operating accurately. They should be removed from their mountings, disassembled and cleaned

with a suitable regularly.

Figure 6-7: Typical pressure gauge.

Steam gauges for a small boiler are usually mounted on top of the water column. The gauge will
directly read the pressure of the boiler. In many boilers, so that they can easily be reads by the

operator. At this level, the true steam pressure is the value read of the gauge minus the hydraulic
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head. For each foot of vertical distance between the connection at the drum and the ground level,
the gauge reading must be corrected by subtracting a value of 0.433 psi per foot of head.
Gaugescan also be mounted above the point of pressure measurement. In this case the pressure

due to the hydraulic head must be added to the gauge reading.

6.7 Flame detector

Main burner detector

Ignition bumer

detector \ﬁg
2F

Main burner

Ignition burner

Figure 6-8: Flame detector.

Flame detectors, or scanners, monitor burner flames on all boilers and ignitors on coal or natural
gas and oil- fired boilers. If the flame in a burner or ignitor goes out, a flame detector sends a
signal to the fuel feed controls that automatically stop the flow of fuel into the boiler. Thus, the

boiler is prevented from operation or igniting while explosive conditions in the furnace exist.

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

figure.

6.8 Air flow transmitter

Air flow transmitter measures the flow of air to the boiler. It works by measuring pressure

difference of two points. Formula is used Foo \ (AP), here F= air flow and P= pressure.
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6.9 Junction box

Junction boxes are used where many wire connection are in a same node or same place. It

removes the risk of wire shortage or leakage. Junction box also makes maintenance easier.

Figure 6-9: Junction box used in APSCL

6.10 Fire alarm
There are several fire alarms in APSCL for emergency purpose. If any accident happens then any
one of operators should press the fire alarm button which blow the alarm that indicates that an

accident occurred

Figure 6-10: Fire alarm used in APSCL
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6.11 Control of gas turbine

The purpose of gas turbine controls is to meet the specific control requirements of users and safe
operation of the turbine. Which is given below:-

6.11.1 Turbine over temperature

Turbine temperature may be well sensed at the turbine inlet but the sensing device put at the
turbine inlet goes wrong and therefore it is sensed at the turbine exhaust, which is also an
indication of turbine inlet temperature. The temperature sensor may be a thermocouple, bimetal
or mercury vapor. As soon as the turbine inlet/exhaust temperature increases a predetermined
value, the relay system acts upon the shut-off valve and shut down the turbine by stopping the

supply of fuel completely to the combustion chamber.

6.11.2 Turbine over speed

In this case, the reference speed is the maximum allowable speed instead of rated speed. The
speed sensor could be a centrifugal governor, a tachometer generator or magnetic pick up. If the
speed increases a certain fixed value, the speed acts upon the relay system to shut down the fuel

valve.

6.11.3 Low lube oil pressure

It is essential to protect the turbine from low lube oil pressure to ensure proper lubrication and
cooling of the turbine bearings. This is accomplished by the use of a pressure switch in the lube
oil supply line. The switch operates an alarm signal or shut down fuel valve if the oil pressure
drops a safe valve.

6.11.4 High lube oil temperature

High lube oil temperature in the lubrication system is a dangerous signal as it is an indication of
low lube oil supply or failure in bearings, gears, etc. This protection is generally accomplished
through the use of a temperature-sensing device immersed in the lube oil. The sensing device

may be a thermal switch, which triggers an alarm or shut down the turbine.

6.11.5 Excessive vibration
A slight increase in vibration is a cause of warning. Protection against vibration is accomplished
by stalling one or moves vibration pick-ups. The output signal is fed to a monitoring device,

which may shut down the turbine if the vibration increases a certain value.
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CHAPTER -7 Conclusion

7.1 My achievements

Before internship I knew many theories and working principles of power system and related
equipments but from internship I acquired practical knowledge about power system engineering
and its equipment. Here, | always tried to relate my academic courses with practical participation
of power generation process. Beside | also faced some practical problems which was not taught
in my academic courses. My communication skill also improved through communication with
different instructor. Therefore, | made good achievements with my industrial training which will

help me in my future.

7.2 Problem faced

There are some problems which | faced during internship period. The problems are given below -
i. My instructor at APSCL showed me every equipment practically but did not relate with
theory most of the times

ii.  Practical participation in different works of APSCL would give more experience but
practical participation was not allowed for internship student

iii.  Company did not provide me enough data for security purpose.

7.3 Recommendations
Some recommendations are given below for the students to do their internship program in a
better way —

I.  The internship program should be scheduled in such a way so that it does not clash

with the university classes.

ii.  More theoretical knowledge about power generation, protection system, power
equipments should be learnt before going for internship. Hence students must
complete the related courses to their internship before joining the program. Taking
the courses before the internship helps the students understand the topic much better.
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7.4 Discussion

In case of power generation, APSCL is the combination of steam, gas and combined cycle plant.
Last 26th December | went to Ashuganj Power Station Company ltd. for my internship program.
| visited steam power plant, | observed how water is collected, purified and then boiled to
produce steam. There are several switch gear and control rooms to control the overall system of
producing steam and power generation. Various types of relays used for protective purposes that
are also controlled in control room. I visited gas turbine of APSCL. There | have seen how fresh
air and natural gas supplied by TITAS GAS are used as fuel to burn. After burning, produced hot
gas used to rotate the turbine as well as power generation. For protective measures relays are also
used and controlled in switch gear room. After gas turbine, | visited combined cycle power plant
(CCPP). Here the exhausted hot gas is being used to boil water for producing steam. | visited the
distribution section of APSCL. In sub-station, stepped up or down of voltages is being done
using transformers and power is distributed. Different types of isolators are being used for
maintenance purpose of transmission lines.

The authorities in APSCL were very concerned about all kinds of safety. The friendly
environment in APSCL encouraged me to co-operate with each other. | learned a lot and
obtained practical knowledge from my internship at APSCL, which will help me in my future
life.
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EEE 499
Industrial Training
Daily Activity Report

Scparate Daily Activity Report should be completed by each intern for cvery 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.

ir Name of the company:

| Name of the student: Pld. P ki) Ahoss o A \
ID; | Roovg-2-L20 -o0/l% l
| Date: . = |
De = J2 DIy |
Start time/End time O & ar 46 - ©% P :
11 Location: 7:,9\”,,3{ Cople— =  Whola ﬁw/mar Plant
L Mentor:

\ Ak s Ao Kot mrocs— SArkay— : |

General Instructions:

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

by both the mentor and the academic supervisor.

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/hc might have for the presentation and final report writing purposc.

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.

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

M
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Undergraduate Internship Report

Department of Electrical and Electronic Engineerin g
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 objcctives)

I
of M Slay  coas

e i #iee
1 = Frnoer wief Ao oy P gL

detai'ls aboul- RP=<L

e Krrpus
powrs—  plarf—

e Nz oSl

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

DL B e e
ments used/visited. Comment on how these activitics fulfill your

specifications of the cquip
& objectives. ,
: Vet oo

=i Wars  an  nfeedu <fersyy oy Ho I

o DGl alp  pepiedade Fuis /Qc_/u’m.
Ahe  ebols ,baa)ea—\ PO Loy f——

»7 et

B s - I b ST cz/éW e
CpuiPment~ sotde o R Purt  infeoduced  Cor'hh Ahs

Dol nhe  wned e~ 8

CRER1p smonis . Ak

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

academic course,
L do\)/ oo obiexeod) AAz T b /’na\z\‘%

Porst» of [l poives— polen t sl

N A\/"‘/) MW\TD/ P

Signature of academic supervisor with datce

Signature! of the mentor with date
Name: Ackivra Lymer Fmen. Name: ANWARDL AZTm)
Designation: P&MQV\M} Designation:

LECTURER

Contact Phone #: 0’:}/”'9"15’160
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Undergraduate Internship Report

Scparate Daily Activity Report should be completed by each intern for cvery day of work and should
be slgncd by the mentor from the company and the academic advisor. Copy of all the reports should be

Department of Electrical and Electronic Engineering

East West University
EEE 499
Industrial Training
Daily Activity Report

attached to the final internship report.

] Name of the company:

4»},,,g_$ah T /%wezﬂ §%¢bm <o, L.
l Name of the student: red. g bold  Horssain
LID: Roog— - FO-0/4
AD'vate: RE—-IR - 22/
Start time/End time O A ‘o Y L
Location: =Aeam Lusbhinz
. Mentor: Pnewos  Hor»a /'H

Gencral Instructions:

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

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 recommcndcd to consult their respective

academic supervisors.
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Undergraduate Internship Report

Department of Electrical and Electronic Engineering
East West University

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

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

THhe. obzeotira okl LA c/o_xy & o
L Anoc datosles abput FHltearn fuxbine e
R fmow oboul FIHe Colipments ofesnloze
B Know  fhe Configrsabon of difjerert— epalsment

2% List the day’s activitics according to the order of objectives listed in 1. Mention the
specifications of the cquipments used/visited. Comment on how these activitics fulfill your
objectives.
- é' #I/g'-/\ FPres” 28 =& A&a/{g_
I- Gojles— Boiles Driisn ‘
e V. Lot Breasriewa Aot n
Sctpe - hoater LTS T B A P e e
o/ A s A >
dendt o T Cembintr ctphebon
Re force BN ef) Lo Lot ferd o
3. Cerdere 5— Y- Gran Combote NCT
/ .
., Feed totes— fanie 7 Lo foer
4. Feed  Puro P
3. Relate your practical activity with the theoretical knowledge you gained in the respective

academic course.

Lo &z NE oo vme @ o2 e /= e a4 et L ;—opy

@l dillesesn/ cninBemnts Bud et wR  odAewing  fdh LS feven A
- - ¢
Qo Letp snl o ALy /ot B - e o TR

Yl A’v““{ /i Ve /erig—

Signature of the mentor with date

Name: Arnaco Lossarin ;
Designation: /7enages (Cresahbon)
Contact Phone #:

&

2 : o SR
Signature of academic supervisor with date
Name:  Aozeo g ve ! 4.37-'77
Designation: fa . .. »esr—
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Undergraduate Internship Report

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

Scparate 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: Arhuganry  fowes Slabeon Co. LAd.
Name of the student: e, Zola) - Hossss
ID: RooF- F-L0-07y ‘
Date: X2~ IR~ 2e//
Start time/End time O0Bom £y oY Pn
Location: Sheoorr iy brne A

- Mentor: 72720 eone— Horsaln o

General Instructions:

a. Itis the intern’s duty to make sure that all his/her
by both the mentor and the academic supervisor.
The daily report should be a bricf 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 purposc.

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.

daily activity reports arc appropriatcly si gned
b.

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)

fyaé-e 05.7'-6&/91)76 ot AL~ d@# toats
PO AR o e e st
Re Know Fthe @gie/prmentn 0F Aheamn FUsrb -

; rufexts -
. Knpw about f’plpq/ e/)é/'c/éflqﬁy @/” C{/JJZQXQW/— L oo

List the day’s activitics 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.

"77’)5 Wax Az Ly da%l ﬁJL o Uy ()ﬂawﬁ,"ﬂ"‘/ ﬁ’&
A e ‘/ﬁr'rbé e fosinien] otbheut— fAoerss/ IOC“”/’L) daton’l?2
aboul  Sfeam  tuwbiag. Besmidw thotm we  gabcumed A

d ' ffoweni- e%uf/ﬂmn/)} & peweh o _4,9/ e Vesod o.’/'a\g?,—e«m»,
He olso Compaswed fheowsihicn) Postm with  prechal

RN

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

academic coursc.

Lo pur sesdasntl  Eopvat. G unbs Lot o
| ' AAS
fove phecns Ficod postr enly bul Jye  we  Obatrued

CPproa heal o pesahonss .

C {
Ye7le|n— A /ﬁfk‘“’To/e?/)z

" Signature of the mentor with datc
Name: Hrreow Hosrsarn

Signature of academic supervisor with datc

Name: Anccaeee(  Zz/m
Designation: P7anages (Cpewaron) Designation: L.e e e s—
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

Scparate 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: ﬁbﬁuﬁmny Pwes Shabon G, LI, ]
Name of the student: Pd. lghal Hoessorn ; '
ID: RO - B-BO-D)Y

Date: RI-/R -1/

“Start time/End time | 0S8 am to 0%y pm

Location: Cont>o/) >ovorn, Comb vb'on c‘_fmméizr, Greund
Mentor: ' Orkorh Koo Fan 5?@94 |

General Instructions: v

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

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

¢. 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.

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

Department of Electrical and Electronic Engineering
: East West University

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

| What was the objective of the day’s activities? (If applicable. list multiplc objectives)
Jhe ebrectiee of 478 dayt o

Lo forsns oo p s st n Lodslbi s ahdsoin - Plorif~
R. kped abeoul Cortom/ },-,)Jﬁ/\ﬂem ot AA P/Aﬁ/\'

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 activitics fulfill your
objectives.

T Osespgen 77 1 e x—
1. Ary jpeazp F@(h 77

A Solenord olwe
R. Bi>  pre-beody

to. Anol Contea] S Fem 2
3. Tachy grrerodon iy
Contzel >0
4 Ehe e

i LBl Pegsal AL 1

4. Sofety “alus g ok

6. Pl Fors fveormmithes IR . “Thsmp Cou ple_

e ’bh‘*z/»uwr.v\ S 911 L A

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

Loy 7 W}Uzygd kﬂaw&d’yi edou [ﬂhfé‘rum_tzn/a/{;

2 cComtrol Sy &F PO oy plomi— ,D?mds'c‘a//,y cohicd,
L enly (lcrRsd %Aaavofﬁce\u.y,

: “m%/L M %T;/M/)’?/'

-\/ . L
Signature of the mentor with datc Signature of academic supcrvxsor'/thh date
Name: L/kart Renvan Reny Name: frworte! Hzim»
Designation: 7Tanager <2 &cz) Designation: fee fer2v—

Contact Phone #: 0/ 2/ 28 2 229
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Undergraduate Internship Report

Department of Electrical and Electronic Engineering
East West University '
EEE499.
Industrial Training
Daily Activity Report

Scparate Daily Activity Report should be completed by each intemn 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: ;4;,4,,‘_9&,,‘7 Buwer Slabm Co. Lid.
Name of the student: Pld. 294 ol Messan
ID; ROpE-3- Lo -0l l.
Date: 31 JR2-27
Start time/End time 08 am to YPm
\ Location: Wetex Pump 4 Gras  dishibubon Lol
! Mentor: B/ kas) Ao T ,;Qﬂ.% 1

General Instructions: ’

a. Itis the intern’s duty to make sure that all his/her daily activity reports arc appropriatcly 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 purposc.

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

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

EAST
WEST

ONVIRRITY

Department of Electrical and Electronic Engincering
East West University

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

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

Vhe pbycchiwr  of A . toas ,
= z TN SRV N )
T fnow e Conbkol Foyf H9Fe 977
oFf  weotes pump E
Q. Unowd sr  Conbol TR & 2oz Frrtl 772907
Gor  dinkibubon Hreid

2; List the day’s activitics according to the order of objectives listed in 1. Mention the
specifications of the equipments used/visited. Comment on how these activitics fulfill your
objectives.
/ ; <. {‘7“;7 Eonkol ten,7—
7 Wa./‘eb" LU O i
‘ 9. 7“97&.6'071 b o>e /h For> Jg'eij
2, Pump Valve Conteol pone )
: ' 10, 728 chamrco) ol
3. bk C.}ta\r:y( wo/iee ; e R
Zolernor’d valva o) gas
4. Apnunciotor Jor wares pump
e &our o o et p—
4. Lub  woder  Lr/te s—
/o2, Gror prepuse  mjes—
8. Woates— peespur 22 fey—
7. -Emezs-ve??gy butten fo Purmp
3 Relate your practical

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

I Lo o1 4o Fearghenl Eanht Pok Asw Ho
) y e
Contop] @ rmeasurey diffomtals Dyniem Sut Asxe &K
-?a/—f{,i!red P~ o /(nac‘d&q’,gz z 0/’2!—&/7’977‘

Z ot s W %7;/14/

Signature of the mentor with date

Name: Brkerh Rangen Rey
Designation: /7enages (7<)
Contact Phonc #: & /32 / .2 ¥ 2399

> LG >
Signature of academic supervisor with date
Name: Anwa sl  #2/m
Designation: 2Zae Aroe—

65
Department of Electrical and Electronic Engineering, East West University



Undergraduate Internship Report

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

Scparate 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: | » hugony  Ruwew Stahen € Ly
Name of the student: Ve 2N 2o bal Horva "
ID: RooE -2 -0 —OlY
Date: O0l-o0l~-712_
Start time/End time OB am to © Pm
.L'c‘)cation: Stearn Furbine , Sentro/) woom
Mentor: Br korh Ron 7a n lQo?/
General Instructions:

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

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

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

d. In case of any confusion, interns are strongly recommended to consult thcﬁ' ECprCl ‘c,
academic supervisors. |
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Undergraduate Internship Report

Department of Electrical and Electronic Engineering
East West University

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

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

ST pbirectiia ol Hhrs 4%1 wWa >

7 lo ; 2 hl‘eo\)n
% k”DU "‘60(/%' /—A,Q d,,t fe\r-erl/‘ (Zm/vo/ 559/)’ b 4

et
{umé"n& ard AQ FAT iy o pe v te /Ao/),e e« lpmnen’>

R. Fmow  cbout A= Cemke] weom opershon et
FAe /o wo'x-to'r\$ Paircyeles,

2 List the day’s activitics according to the order of objectives listed in 1. Mention the
specifications of the cquipments used/visited. Comment on how these activitics fulfill your
objectives. i
£ v | 2 A CompPosmos—,
1. Re ciovmewlation \ewlve e
S L. Conden ovte Contee! * VAL
2. B> > 9(,(/&*7'0)’) Vv
o . ‘ . . 9. D/'Jimrenh'od P> U %M&x
2. Flow Heirteh wsth 1 71 Cotor] o
; ’ ~ ewell lewel Con —
‘/.F/}fumahc Corntrol Yoluz fGrtee 2
Ac ot 1. DBitfewant Qontol HYATEAN
S Plake wp toles How I Conltoel! >o0M
Foons v /A e s— : : /
I R 2 ) Sesent Ilelp% Iﬁ_a/a/vb‘dr
6. 21> smouval pumpe 5 5(»7‘! :45.
3

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

Fhan 2
ths  HAcsy)
In  ous ocodermic CousmR | W2 Fust knew

tos rta A
how o poesstore 72wRieny Ghdowo metes— | [lereal rne fe x—

, /
but fiw=  we  pbrined tAe egulpren/” S lhbte freer  2d

Pronebiorning  fracheall, \
Wﬁf 02-0/-20/2 M A%mg’/’/)’_

Signature of the mentor with datc
Name: Bikarh Rangon

* Designation: Slanagey (72 <)
Contact Phone #: oyp/00 22 2549

. . 5
Signature of academic supervisor with date
Name: Arnewontsl  H2/m
Designation: ZLe-e ey
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Undergraduate Internship Report

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

Scparate 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: Ashugany /éwer Shihon o LI,
Name of the student: Pd. 2adal Alossarn

| ID: RI0Q-8~ L0 -~0/4

Date: OR~-01~20)2_

Sarttime/Endtime * | 0 Qam 4 &Y Pm

| Location: o Fsding

Mentor: PlReonuy  Rohman

General Instructions:

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

b. The daily report should be a bricf narration of the activitics during the internship period in the
cyes of the intern and should be completed and submitted by cvery intern irrespective of the
number of partners s/he might have for the presentation and final report writing purposc.

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

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

Department of Electrical and Electronic Engincering
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)
e 0bachus  oF Fhin day won
1. know obe— MR opasahen 0F o~ gar wdine .
Ri npw He couipments oF g Lunbing .

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

3
Eilxml e i cusrrd oboul  FArewH Pyl fheo &

Obie s\ Aovewal ZQM//%’:’N?)”/‘A G 12N Jolow :

5. (ra» Jeusb ina

715 Die ) w;‘ruk
4. Comburten Hhombes

R “Torque Copvestern—
F. Excites—
Y, Compr<n>oz—

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

20 v pme il ”’( =

e &z

Hene — we a}prqJ AAR
Jupbing  and s opeaahens pro=hreally ZU/QM A
Mb’- //(QG*B‘J' 41 QoJ pewr/“ l<x gl Zy f"'m SLAbn o\(mﬂbzm/( Couartys

W""v A”"’p /dbj m/%) Tt

Signature of the mentor with date Signature of academic supcrvmor “with date
Name: 77/ 3entnw Rahmon Name: #nwerte! Az )m
Designation: #7erage - (< <‘—/°P) Designation: e o g y= 2

Contact Phone #:
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Undergraduate Internship Report

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

Scparate 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: Arhegony Fdurns Stehan Co. Lid. l

Name of the student: P Dadin / B )}‘ ‘ |
1D Xeo 2 - F-20-~0/4 !
Date:

623-0/ - Ro/)2_ ‘
Start time/End time 0% amn to o4 pm

Location: Grans  foocbisme > Combire  Fre ¥ 'n)\
LMcntor: Plidonvy—  Rohman

General Instructions:

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

b. The daily report should be a brief narration of the activitics during the internship period in the

cyes 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 purposc.

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. '

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

Department of Electrical and Electronic Engineering
East West University

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

i What was the objective of the day’s activitics? (If ap;;licablc. list multiplc objectives)
e Obyechwa od thia dck}/ waN .
f P e o
L. krpio abedte Mo opesehion, OF

cehrp,
2. fenvw ‘aboul e epu)pmants ot o

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

Frsnl e discuaned Mz.w;iﬁltoﬂ p ot a4 o~ CErP

Md
o MWQJ I < //) L2
)L/<ﬂ ” we b A2\ e < U )rnen, 7 )’]/7
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Q. High Prepusm Seotes— [ £ Bollee dwemp
2,

gt(? AM} 2. Frre) ,0!-()‘”70

4. Dam;’-&'}s—‘

+

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

' 3 s
In . 0wy academie.  Counsae e Q&\#’&‘\r&d Ao o 'L p\/

léﬁo_mh'an o o~ powes— Dot~ Sut- Aoxm_  toR

Popahloanl  opplitahms

Ve A oapie-

Signature of the mentor with date Signature of academic supervisor with date
Name: 77 2anwr  Rohrron Name: Arneoeat! Hzim
Designation: /77 arages C<<rp) Designation: 2o e feryev—

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

Scparate 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: Arhugany PRwex Shhon Co., Lid.
Name of the student: | /574 2¢ bo)  Hormsain
ID: | Roo®-3 -0 - O/
Date: - | oY -0s— Ro/R_
Start time/End time a8an  to oY P

‘ Location; Cra Rngy IR Power— Plani— =]
Mentor: Plizanws— Ah man

General Instructions:

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

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

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

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

Department of Electrical and Electronic Engineering
East West University

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

l What was the objcctive of the day’s activities? (If applicable. list multiplc objectives)
Ve obracha of M day o
/
1. knpw Ir opesehon ol o G fsdrns =
Gor <nghan poer phote. |
. ) Wme /-
R npw Lbeut Ll d 1) Serant- Qeulpr s

2 List the day’s activitics 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 respegtive
academic course, :

Hexe Lo ﬁQxH\&-Pr(d Pree hieor) L(/lpwlﬂg& wohie A

e Kneed Mﬁ’;‘r?’at%y 0")’19&
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Signature of the mentor with date Signature of academic suplcrviso/r with date
Name: 7P7.2anux Rohyren Name: foreoemte! o)
Designation: /27anage (o< 2/2) Designation:  Ze e e nen—

Contact Phone #:
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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: ﬁb}ﬂ&yam v oo ohaban Ca L),
Name of the student: Pld. lodo) tHossarln

ID: ROOL - F-50-0)¢

Date: 05 ~0/~R0/

Start time/End time ogem Lo oYLy

Location: Sub < 2odad o égw ) Hoved)

» Mentor: Moo~ Pohomm ad
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 intem 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 leamed on a particular day.

d. In case of any confusion, intens are strongly recommended to consult their respective
academic supervisors.
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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 activitics according to the order of objectives listed in 1. Mention the
specifications of the cquipments used/visited. Comment on how these activitics fulfill your
objectives.
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3 Relate your practical activity with the theoretical knowledge you gained in the respective
academic course.
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Signature of the mentor with date Signature of academic supervisor with datc
Name:' reen P2ehosnerad Name:  goevesecst Haism

Designation: Mc\na\gzr(éub—- b/nbé'rj Designation: 2z e frey2 y—
Contact Phone #:

e (BT )
R B
e 2
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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: Anhugany  Foyer Srabon o, LA,
Name of the student: Pld. Fo bl Hersain
ID: ROOEZ- F- Q0 - 014
Date: OZ=0)- 2.0)2.
Start time/End time ogam Lo OZpfrm
Location: Sub- Shben (cwiteh  Youd)
» | Mentor: Nooxr  Plohammad
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, intems are strongly recommended to consult their respective
academic supervisors.
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East West University

Address the following points briefly (Use additional page if necessary) 5 :

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

specifications of the equipments used/visited. Comment on how these activitics fulfill your
objectives.
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Relate your practical activity with the theoretical knowledge you gained in the respective
academic course.
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Signature of the mentor with datc Signature of academic supcn{lsor with datc
Name: Neen— 27ebyormsrad Name: K rneweste! Kz

Designation: Sarages (Stib- Sfohen)  Designation:  le e fee y-en-
Contact Phone #:
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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: ﬂbl,qg@»n ¥y Puder Shhen Co. L.
Nameofthestudent: | rry, Jo 4!  Hossaii
ID: ROOE-2 — K6 -0/4
Date: 0L - Ol - 20/2
Start time/End time O8om Lo oY Py
Location: Sub - St (Switch Yeusd) & Combeal depim
~ Mentor: Noeor  P7oharim ad
General Instructions:

a. Itis the intern’s duty to make sure that all his/her daily activity reports are appropriately signed
. - byboth 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 intem and should be completed and submitted by every intemn 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 leamed on a particular day.

d. In case of any confusion, intems are strongly recommended to consult their respective
academic supervisors. ; :
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EAST
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Department of Electrical and Electronic Engineering
DHRLTY

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 activitics according to the order of objectives listed in 1. Mention the
specifications of the cquipments used/visited. Comment on how these activitics &ilfill your
objectives.
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3 Relate your practical activity with the theoretical knowledge you gained in the respective

academic coursc.
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Signature of the mentor with date

Name: Neesr /70Ap0mrad
Designation: Tonages (5vb- b/&hﬂy
Contact Phone #:

: .{qmi‘i
AN “-.'6’ i
Aw s\m“ ‘M@u‘

Signature of academic supcrvislor with datc
Name:  Anewoatt! Hzim
Designation: Lo e pex yer—
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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: Ashvgany FRwey, Flohen <o, i

Name of the student: Jld. 12ba]  Horvsoun

ID: 2009--F0-0)4

Date: ©9- ol - RoOIRX

Start time/End time 0L a» lp &Y Pm

Location: Uit 3 2 % (ghean Sfusbins)

Mentor: pfc,/.,,\ LV | /<o\rm,’u.p.?- arnan
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 n 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. :

¢. The report should not be a compilation of lectures notes taken during the internship, rather 1t
should depict what the intern has learned on a particular day. :

d. In case of any confusion, interns are 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)
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22 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

acadgmic course. : :
Mo ve 7 ﬁ()\//{""-“b—e'd Llomwr 17 ad lrnowleg e ewh <A

i % C o1 mTR—
‘A Bt las— 21 A 2723} ACademi'a o

~

A hn—
T M 10 27117

29.0/-[2
Signature of the mentor with date Signature of academic supervxsor with date
Name: 777 /Kezr=t8 2 2ameaN Name: [  LE D2 4;1(,40(7(/(, #Z‘”")
Designation: Designation: Lo bever—
Contact Phone #: ;
e(a\Oﬁ
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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: | g hregany  Power Spaben Co. LI,

Name of the student: Pid. 2obal Hemain

ID: Rpo@-3 - £ ~/Y

Date: lo-01 -~ R0l

Start time/End time oQam Lo OYPm

Location: Onit 3 & 4 (g,aem,, /—uz/bi}\k)

Mentor: phemrm ond Koorn s U 2 ATH AN
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 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 lectires notes taken during the internship, rather 1t
should depict what the intern has learned on a particular day.
d. In case of any confusion, interns are strongly recommended to cons

academic supervisors.

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

academic course. S
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Signature of the mentor with date Signature of academic supervisor with date
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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: | 4.4, ugony Poiven. Stabem Co. LH,

Name of the student: Pld, Ipbal  Howsam

ID: RooZ-3 -L0 - 0)Y

Date: } - & — ko1

Start time/End time aLam dp o04PM

Location: Unir % g2y (Shkam ﬁwé;kk)

Mentor: oA o mmad f(amrﬂ S AN
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. :

¢. The report should not be a compilation of lectures notes taken during the internship, rather 1t
should depict what the intern has learned on a particular day. :

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

academic supervisors.
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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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28 List the day’s activities according to the order of objectives listed in 1. Mention the
specifications of the equipments used/visited. Comment on how these activities fulfill your
objectives.
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3: Relate your practical activity with the theoretical knowledge you gained in the respective
academic course. X
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Signature of the mentor with date Signature of academic supervisor with date
Name: /7d- rams—it S o marl Name: #noeoatt! S
Designation: Designation: le e /fur=2r

Contact Phone #:
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