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ABSTRACT

The power sector of Bangladesh haves faced numerobtems characterized by lack of supply
capacity, frequent power cuts, Among the three ncamponents of the power system, recent
reform activities were centered on generation aadsimission. This report is based on my
internship activities which | have done at DESChdKa Electric Supply Company Limited).
This report focuses on the operation of DESCO, rtivision, supply capacity, financial
condition, distribution of electricity and futurdapning. Internship is such an opportunity to
learn those activities that are related to our eagjineering world. During my internship period,
| have been able to gather some knowledge on gbdtation, transformer and their
maintenance and the power factor improvement warehclosely related to my study materials.
| have also observed their administrative actigitsé control room; complain room operation, IT
(Information & Technology) and one point operatighich will surely help me to visualize the
effectiveness in my practical life.
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CHAPTER 1
INTRODUCTION

1.1 Introduction

Dhaka Electric Supply Company Limited, commonly wmoas DESCO, is a Public Limited
Company which distributes electricity at the Northearts ofDhaka City and Tongi Town of
Gazipur District. The company was created on November 1996 undeCangpanies Act 1994
as aPublic Limited CompanyThe company is now under the Power Division ofBlaagladesh
Ministry of Power, Energy and Mineral Resourcasd serving a total number of 604,304

consumers as of 31 December 2013.

1.2 Problems statement

We have already gathered some knowledge about DES@@ctical operations. But within the
limited time it was really difficult task to gathére whole knowledge about everything. Due to
some privacy problem we could not get enough pést@nd enough accesses to every place. Due
to some mechanical fault, it was really a diffictask to visit and gather some knowledge about
Badda substation. At that time due to the frequeaintenance at Rampura grid; it was not
possible for us to know about the coolers of thd.gdue to some technical problems we could
not observe the single bus bar of Gulshan substatio

1.3 Objective of the study

1.3.1 Main Objective

* To make a thorough analysis on how Power Distrisugystem works and Advance

Technologies can help us to meet our electricitpaled. Specific Objectives
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1.3.2 Specific Objectives

* To find out the Current and Potential market positof Dhaka Electric Supply
Company Limited (DESCO).

 To find out distinctive supply and services proddby Dhaka Electric Supply
Company Limited (DESCO).

» To study the opportunities and impediments of padvstribution systems.

* To find out favorable solutions for the problems.

1.4 M ethodology

Both primary and secondary data sources had beshinipreparing this report.

1.4.1 Primary Source

Primary data has been collected through face te &nversation with the employees

and the documents provided by them.

1.4.2 Secondary Sour ce

Secondary data has been gathered from differensibins of DESCO annual reports and
the website of DESCO. Books of different Authorsl aaso the internet sources are

helpful for writing the study topic.
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CHAPTER 2
About DESCO

2.1 Background of DESCO

DESCO was not built in one day. It was built thrbwglong process and it took a lot of time to
achieve the present condition of DESCO. Dhaka Ete&upply Company Ltd (DESCO) was
created as a distribution company on November, 1888er the company act 1994 as a Public
Limited Company with an authorized capital of TKO® billion, due to improve power sector, to
provide better service and to improve revenue ctitia specially in Dhaka city. However, the

operational activities are at DESCO field level coemced on September 24, 1998.

2.2 Organization and Service area of DESCO

The company’s core operation contains an area @iita®b0 square kilometers covering Mirpur
Road, Agargaon Road, Rokeya Sarani, Progati Saxaw, Airport Road, Mymenshing Road,
Mohakhali Jhee, Rampura Jheel connected with BalarRn the south, Balu River in the east
and Turag River in the west and areas under Toogig23hava in the north. It may be mentioned
that “Purbachal Model Town” a Rajuk project, siecbn the east side of Balu River, adjacent to
Dakkhinkhan area, has been decided to be includddrlDESCO.

2.3 Company Structure

DESCO incorporated under the Companies Act 1994 istown Memorandum and Articles of
Association. The company as a whole owned by Gowem of Bangladesh and DESA
representing government by acquiring 100% shar&S@D managed by a part time Board of
Directors appointed by its shareholders, they aspansible for policy decisions. The Board of
Directors appointed managing Director and two fiatie Directors and they were also members
of the Board Directors after appointment.
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2.6 Mission and Vision

2.6.1 Vision To be an enabler of economic development and lspe@gress by

providing safe, reliable and sustainable electricit

2.6.2 Mission Bringing comfort to customers, supporting busin@sd commerce and

building strong communities. Achieving and maintagnthe highest degree of efficiency,

reliability and responsiveness for variety of costos.

2.6.3 Cor porate philosophy We will achieve our vision through our core corer

principle. Safety: Placing the safety of our comitias, customers and employee first.

2.6.3 Customer Focus Providing superior service to help customers nedfectively

manage their use of electricity; Operational Exaede: Incorporating continuous
improvement to deliver safe & dependable electrieit affordable prices; Performance
Driven Culture: Fostering a strong values and perémce based culture designed to

attract, develop and retain best talents.
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CHAPTER 3

BADDA S&D DIVISION

3.1 Badda S & D Division visit

Data taken up to December 2017 suggests that DE®SJ, 60,844 consumers. where 50% are
residential, 37% industrial, 10% commercial, 3%eoth To handle such huge consumers
DESCO has 42 Cost Centers and 16 Sales and Distnb(S & D) divisions. Through this
internship | got a chance to do a thirteen day &Badda S & D.

3.2 Badda S& D Operation

The operation of any S & D can be divided into {eots:

» Commercial Operation

* System Operation
3.2.1 Commercial Operation

Commercial operation is the main function of DESA®@e Principal activities in commercial

operation are-

++ Disconnection/Reconnection
« Metering

% One point service center

% Billing/ Collection

+« Outsourcing activities

+ Regularization of illegal connection
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Cum bill server - : :
21 AM (Vending) —%;’vendmg Customer Care Billing & Support Commercial
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Vehicle outsource -2 Asst Manager(Service connection)- 1 HT Metering*?
Asst. Manager (Line maintenance) -1 Asst. manager
Asst. Manager (MV 5/5) -1 JAMIL -1
(Sl [Post | No| e b Asstt.Lineman -1
1 Manager 12 JAM 1l (line maintenance) -1/25
2 DM 26 feeders
3 AM 100 1JC.N\:Ij 11 {Service Connection) -1/25
eeders
4 JAM-1 66
% R 165 JAM Il (Store) -1
= Substation Attendant (MV S/S)-4/sS
6 Foreman 02 Complain Attendant - 4/Center
2 i (_)'A = Field Assistant -2
8 Assistant (All) 207 Nirscicricin .t
9 Receptionist 12 Office Asst -1
10 Vending Oper 04 Asstt Lineman -1
11  SSA-II 156 Driver (Heavy Vehicle) -1
5 T el 3 48
13 A.meter tester 12
14 Lineman 16 Notes:
15 ASFE lineman 31 1. Number of consumers will generally be limited upto 30,000 for each S&D Division. However, depending on
16 Driver (Heawvy) B .4 location of the service area
17 Meter Reader 21 and/or growth in number of consumers in that particulararea, new S & D division(s) may be created with
8 | Briver 12 approval of the Board;
2. S &D Division with more than 1500 HT connections will have additional one (1) no. of Assistant Manager and
19 Messenger 24 one (1) no. of Electrician for
20 Cook 12 HT Metering Section;
22 Helper 16 3 One special zone shall be considered in DESCO.This zone shall be put under control of each ofthe S & D
23  Peon 28 Division on rotational basis
24  Cleaner 12 usually for a two-year period,.
Fa 4 Sub-control center shall be responsible for load/feeder control activities fora no_ of S & D Division as determined
Vehicle
25 - by the management
outsource-26 from time to time and placed under the system operation wing of one of the respective S & D Divisions;
Total 968 5. In consideration of distance and inconvenience in communication from S & D offices, Remote Complaint Center
may be established ina
particular gecgraphical location with approval of DESCO management;
6. Management may increase/decrease the no. of outsourced vehicles in orderto meet unforeseen requirement;
7 Prepaid metering section will be opened upon commencement of prepaid metenng in S & D Division.
8. Manpower is calculated considering 12 (Twelve) S & D Division.

Sales & Distribution Division**

Manager - 1

Special Zone*3
DM -1

JAMII -3

Office Asst -2
Lineman -3
Assist. Lineman-6
Meter Reader

Pre-paid Metering
Section*’

Deputy Manager
Office asstt-1

Pecn -1

-1

Commercial Operation

Deputy Manager-1

DEO -1

System Operation
Deputy Manager -1

Figure 3.1: Badda S & D Division.
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Disconnection/Reconnection The prime tool to recover dues is disconnectiasc@nnection

Occurs under the following causes:

* Meter tempering

* Meter By-pass

* Non-payment/Bill due (More than one month)
* Over load use (More than sanction load)

* lllegal connection etc.
Metering

As meter is considered ,cash Bmf the company, DESCO has left no stone unturoexhéck

meters regularly. The regular activities of metgrsection are-

* Meter renovation
« Removal of circuit breaker before installed the enet

» Checking and sealing of meter

Meter Reading

Meter Readings are collected through Meter Reaateger Schedule. They go from door to door
of Consumers once in a month according to Schddate. They write Meter Reading in a Meter

Card that is preserved in Consumer end. They atgée WMeter Reading in a Meter Book that is

preserved in DESCO Office. Electricity Bill is preaed as per this Meter Reading.

Meter Reading Schedules are as follows:

L T (Low Tension) Consumer: Normally from 05th t6tR of each month.

e LTI (Low Tension Industry) Consumer: Normally fra26th (current month) to 05th
(next month).

e HT (High Tension) Consumer: Normally from 28th ff@nt month) to 03th (next
month).

One Point Service Center
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Customer satisfaction is the key to success of @mpany. Customers are prime focus of
DESCO. To ensure satisfactory customer service BE®Es established “One Point Service

Center” in each S & D division. It's activities are

» Customer service at one place.
» Accepting new connection applications.

» Listening to customer complain.
Billing / Collection

The primary objective of maintaining the financiatency of the company is achieved by

constant efforts to uphold a vigorous billing/cetien ratio.

+ Bill issue and decentralized collection.
» Bill preparation staggered over month.
* Bill correction.

» Identification and deletion of duplicate accounts

3.2.2 System Operation

Critical issues are handled by system operatioh.O¥H & U/G lines under DESCO are

constructed and maintained by this section. Itseduare-

* New connection approval & setup.

* Load sanction & load retention.

* Load management.

» Control room activity.

» Power factor monitoring & upgrading.
» Substation operation & maintenance.
* Wireless & Telecommunication.

* Line maintenance & handling etc.
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3.3 New Services

DESCO introduced decentralized divisional custorservice center with each sales and

distribution division. From this center any custoroan get the following services:

* New connection.

» Load extension or revision.

» Service or site relocation.

» Consumer name change or tariff change.

» Meter test, Change etc.

» Bill correction.

» Disconnected consumers service reconnection.
* Any other commercial related service.

» Customer information, awareness activity etc.

* Pre-paid meter service.

DESCO's has introduced pre-paid meter in one gatieocapital Dhaka city. The pre-paid

metered consumer expresses their satisfactionthiglservice for many reasons.
* E-Governance.

DESCO has implemented e-governance in their offia@agement activity which promotes
prompt customer service. Customer can enjoy dynaraizbased billing and collection (link

page) related information through internet.
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CHAPTER 4

SS-2 33/11 KV SUBSTATION

4.1 Maintenance and I nspection of Substation

This was the most interesting part of the S & DtvIBESCO has 33/11 KV substations in which
3 substations are controlled by Badda S & D. Itwsiy one. The substation is powered by two
source lines. Two distribution transformers drawk38from bus and convert it into 11 KV for
overhead distribution. The capacity of each tramséy is 20/28 MVA. The single Line Diagram
of SS-2 33/11 KV substation is given below.

During my internship period at DESCO, | have gomeoideas about substation’s equipment
maintenance and practically observed maintenancedpef SS-2 33/11 KV Substation.
Basically there are many inspections of substatidtmg DESCO implements inspection of
substation’s equipment on monthly and half-yeadgib. At SS-2 33/11 KV Substation, there
are two (2) 33 KV incoming sources and five (05KV1outgoing feeders. In figure (3.1),
transformers transform voltages from 33KV to 11KAf.Badda 33/11 KV Substation only eight
numbers of 11KV outgoing feeders are active, sawembers of 11KV outgoing feeders are

spare or in off position and three numbers of 11d{Ngoing feeders are for switching.
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Figure 4.1: Single line diagram of SS-2 33/11 K\dstation.
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4.2 Power Factor Monitoring & Upgrading

Power factor monitoring is one of the most importeattors in power system. Because poor
power factor impose low effects on power generatdinBadda 33/11 KV Substation | have
seen the power factor was about @88, but usually the average is about 0.95. Indeidbad

is responsible to degrade the power factor. We ktiaw power factor is defined as the ratio of
KW to KVA. But we can see that the cause of low pofactor is large KVAR. And we know
that the magnitude of KVAR is proportional to intiue load. All big factories, industries and
workshops are main sources of inductive loads. diidel load includes: Transformer, Induction
motor and Energy saving light. Reactive power iases the amount of apparent power. This
increases the reactive power and as a result agpaoeer creates large ang) petween KW
and KVA and larger angle produces poor power fatrcod).

kKW
VA — Power Factor

YA ¥IMOd INLOVRY

WORKING POWER kW

Figure 4.2: PF dependence on the amplitude of KVA.

4.2.1 Effect of Low Power Factor

Poor power factor affects the power distributiosteyn, loss in distribution network and voltage
drop in feeder line. Excessive voltage drop mayseawer heating in distribution network. Poor
power factor also affects the generation plant. gdwwer generators act as an induction machine.

The reactive power comes from these power gensrad®aor power factor means more reactive

power. More reactive power overloads the generators
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4.2.2 Capacitor Bank

A Capacitor Banks a group of severabhpacitorof the same rating that are connected in series
or parallel with each other to store electricalrggeThe resultindgpankis then used to counteract
or correct a power factor lag or phase shift inatternating current (AC) power supplin

DESCO they are use in feeders when power factoddayn.

z-Phase Supply

z-Phase
Load

Figure 4.3: Connection of capacitor bank in feeder.

4.3 Control Room Activity

On 9-July-2018, | have spent one hour at SS-2 atibss control room. Actually control room
is very important in power system. This controlmois open for 7 days and 24 hours. The basic

operations of a control room are as follows:

« Communicates with other control rooms or grids.

* Communicates with line maintenance teams.

* Manage load shedding.

* Record data (Supply load, demand load, load shgduatre).
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Figure 4.4The image of control room at SS-2 substation.

Control relay panels facilitate centralized contoblthe related controlled equipment in power
stations, switching stations and industrial pldrte panels are bolted together to form a board.
This approach permits replacements, extensiongeardangement when necessary. The panel
incorporates control switches and indicator langysrémote control of controlled equipment. A
“remote/ supervisory” selector switch is also pdmd for selection of supervisory control from
remote control center
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4.4 Incoming Panelsor Lines

At SS-2 substation there are two incoming linessehare as follows:

* 33KV incoming panel-1 (Kallyanpur Grid).
e 33KV incoming panel-2 (Mirpur Grid).

The equipment of 33KV incoming panels are trip wircsupervision relay-1, trip circuit

Supervision relay-2, trip relay, bus isolator, &rm, dc alarm, on lamp, off lamp, line Isolator,
earth isolator, dir. O/C and E/F relay, multifuoctimeter, KWH meter and also Indicator
signal.

R MALLATANPUR GRO) |

Figure 4.33KV incoming panel-1 (Rampura Grid).
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4.5 Relay Protection

At SS-2 substation’s control room inside the 33K\dming panel there are two trip circuit
supervision relays, one trip relay, one bus isolaioe line isolator and one earth isolator which
| have observed and acquired knowledge during rtgrnship period. Trip circuit supervision
relay-1 is the relay which supervises the trip wirof the circuit breaker. It tests whether dc
supply is under proper condition or not. It alsoypdes alarm for loss of dc supply, faults in trip
coil or cables, faults on the breaker auxiliary tects and faults in the relay itself. Trip circuit
supervision relay-2 is also used for same objecBues isolator is used to isolate the bus from
incoming line due to the maintenance or servicppses of bus. Line isolator is used to isolate

the Incoming line due to the maintenance or sempurpose of substation.

ALSTOM | 4 rl VoREE AR VTR B hPR (2]

Figure 4.6The image of relay circuit.
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Figure 3.7:The image of trip circuit.

45 Circuit Breaker

A circuit breaker is a switching device which cgren and close a circuit in a small fraction of
second under normal as well as during fault coowitBasically, it is automatically operated by
electrical switch which is designed to protect decteical circuit form damage caused by
overload or short circuit and its basic functionasletect a fault condition.

Types of Circuit Breaker:

« SF6 Gas circuit breaker.
* Vacuum circuit breaker.

« Air circuit breaker.
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45.1 SF6 Gas Circuit Breakers

During my internship period at SS-2 substationavénseen four sulphur hexafluoride (SF6) gas
circuit breaker and acquired knowledge about th&s8F6 gas circuit breaker is a high voltage
circuit breaker. Basically SF6 is an inert, heaag faving good dielectric and arc extinguishing

properties. It has high die-electric strength antstanding arc quenching characteristics.

Figure 4.8The image of SF6 Gas Circuit Breakers.
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4.5.2 Vacuum circuit breaker

At SS-2 substation, | have observed two vacuumuitiforeaker and acquired knowledge of
them. Vacuum circuit breaker is a low voltage dtrdueaker with rated current up to 3000A.
These breakers interrupt the current by creatirdyextinguishing the arc in vacuum container.
These are generally applied for voltages up to 8B6Q00 V, which corresponds roughly to the

medium-voltage range of power systems.

)T
51 No N 3319
TBEIED:

 Raedoperangduy 0419'-C0-3mn - O
¥ JADEINNOA  maew

Figure 4.9The image of vacuum Circuit Breakers.
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CHAPTER 5

GRID-SUBSTATION &
PROTECTION

5.1 Grid Substation Tour

For this part of internship, | went to two gridestiations and one distribution substation. The
DESCO has no power plant. Therefore, they purchmseger and transmitted from Power
Development Board (PDB) via Power Grid Company ah@adesh (PGCB) at different places
of Dhaka city. Grid-substation is an interrelatedwork for delivering electricity from suppliers
to consumers. A grid substation connects with gi@nal grid. It takes 230 or 132 KV from the
national grid and sends 33 KV to distribution sabens. A distribution substation makes it
11KV and sends it to overhead and underground lfoesdomestic & commercial uses of

electricity.
In this part of my internship | visited:

* Mirpur grid-substation (132KV/33KV/11KV).
* Rampura grid-substation (132KV/33KV)

5.1.1 Mirpur Grid Substation

On December 15, 2016 | went to the grid-substatitrere Assistant Engineer, Md. Abdus
Salim, explained me about the basic definition #mel working principal of grid-substation,
single line diagram, general equipment and theierafon. Actually super grid-substation
voltage level is about 230/132/33KV, grid-substatimltage level is about 132/33/11KV, and

substation voltage level is about 33/11KV.
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At Mirpur grid-substation, there are two incomingusces from Uttra and Tongi grid. Actually
single line diagram is the basic configuration tederstand the basic operation of a grid

substation. The Single Line Diagram (SLD) of Mirmuid substation is given here

Figure 5.1: Single Line Diagram of Mirpur 132/33KM Grid-Substation.
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In fig 5.1, it is shown that how 132KV incoming soes are connected to the Uttara
gridsubstation and then how it transforms from 182 33KV. Also 33KV transforms to
11KV. Initially 132KV incoming sources from Tongirig and Uttra grid are connected to
Mirpur gridsubstation via U/G or O/H line, then sf equipment L.A. (Lighting Arrester),
potential transformer (PT), wave trap, earth swiisblator, current transformer (CT), SF6 gas
circuit breaker are connected to 132KV bus-1. Th@2KV bus coupler is used to run or to keep
active both 132KV bus-1 and 132KV bus-2. Then agsaator, CB, CT, L.A. are connected
between 33KV bus and grid-transformer-1 which tfamss the voltages from 132KV to 33KV.
Subsequently 33KV is also connected with 33KV biasSF6 gas circuit breaker.

132KV bus-1

bus PT-1

bus PT-2

132KV bus coupler

insulator

Figure 5.2: Mirpur grid-substation with bus-1, ®jgsolator, PT and bus coupler.
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Here also 33KV bus coupling is used to run both\82#is-1 and 33KV bus-2. Last of all VCB
(Vacuum Circuit Breaker) is also connected to 33¥)¢ and then grid-transformer-3, which

transforms the voltages from 33KV to 11 KV. Subsagly 11KV is also connected with 11KV
bus via VCB and then active ten numbers of 11K\gourng feeders are connected to different

sectors of Mirpur.

Wavetrap

Lighting arrester

132KV incoming source
2 |, from Tongi Grid
(UG/OHL)

Figure 5.3: 132KV incoming source from Tongi grhve trap, PT and L.A.
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5.1.2 Rampura Grid-Substation

At Rampura grid-substation, there are four incongagrces from Mirpur and Uttra grid. Two
lines are from Mirpur grid and two lines from Utagrid.

Initially 132KV incoming sources from Mirpur & Utirgrid are connected with Rampura grid
via O/H line. , it is shown that incoming lines arennected with 132KV bus bar by LA, PT,
wave trap, earth switch, CT, CB, isolator. 132K\slmoupler is used for coupling 132KV busl
& bus2. Then Grid transformers are connected wW8BKV bus by isolator, CB, CT, LA and

33KV bus by CT, PT, CB, earth switch. In this salisin three 132/33KV power transformers
are used. The capacity of each transformer is 5BIY3. 33KV bus coupler is also used for
coupling 33KV busl & bus2. At last, eleven outgolimgs are connected with 33KV bus bar by
earth switch, CB, CT.

5.2 Grid Protection Scheme

5.2.1 Protection Systemsfor transformer

The principal relays and systems used for transfopnotection at DESC@ grid-substation are

described below:

» Buchholz devices providing protection against alhdk of incipient fault i.e. slow
developing faults such as insulation failure of évirgs, core heating, fall of oil level due
to leaky joints etc.

» Earth-fault relays providing against earth-faulttyo

» Over current relays providing protection mainly pé&do-phase faults and overloading.

> Differential system (or circulating current sysdeproviding protection against both

earth and phase fault.
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5.2.2 Circuit Breaker

A circuit breaker is a switching device which cgren and close a circuit in a small fraction of
second under normal as well as during fault coonlitBasically, it is automatically operated by
electrical switch which is designed to protect decteical circuit form damage caused by

overload or short circuit and its basic functionagietect a fault condition.

% SF6 Gas Circuit Breakers

During my internship period at Mirpur grid-substetj | have seen four sulphur hexafluoride
(SF6) gas circuit breaker and acquired knowledgmuathese. A SF6 gas circuit breaker is a
high voltage circuit breaker. Basically SF6 is aart, heavy gas having good dielectric and arc
extinguishing properties. It has high die-electatrength and outstanding arc quenching

characteristics.
The followings are the advantages of SF6 gas tibreaker:

v" Due to the superior arc quenching property of $f66h breakers have very short arcing
time.

v' Since the dielectric strength of SF6 gas is 2 tintes that of air, such breakers can
interrupt large currents.

v' The SF6 gas circuit breaker gives noiseless operdiie to its closed circuit.

<

There is no risk of fire in such breakers becausg & is non-inflammable.
v' The SF6 breakers have low maintenance cost, lighihdation requirements and

minimum auxiliary equipment.
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Figure 5.4: SF6 gas circuit breaker at Mirpur grubstation.

<+ Vacuum Circuit Breakers

At Mirpur grid-substation, | have observed two vacucircuit breaker and acquired knowledge
of them. Vacuum circuit breaker is a low voltagecait breaker with rated current up to 3000A.
These breakers interrupt the current by creatirdyextinguishing the arc in vacuum container.
These are generally applied for voltages up to 8B6Q00 V, which corresponds roughly to the
medium-voltage range of power systems.

5.2.3 Isolators

At Mirpur grid-substation, | have seen differenpég of isolators. These are line isolator, bus
isolator, earth isolator, pin isolator and postlasar. Isolators are used to break the 3 phase
power circuit under no load condition. These aredthy in substation) installed before and after
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the transformer maintenance purpose. Basicallyutsed to disconnect a component of electrical
systems from the power source. Isolator switchseduto make sure that an electrical circuit can
be completely de-energized for service or mainteeaft operates only on “no load” condition
since there is no ability for arc extinguishing.

Figure 5.5: Line isolator at Mirpur grid-substation

5.2.4 Current Transformers

At Mirpur grid-substation, | have observed tweld) current transformers (CT). These are
connected in series with the bus bar. Current toamers (CT) are also used for reducing ac
current from higher value to lower value for measuent, protection and control purpose. At
Mirpur grid-substation the ratio of current transher is (1600/800/1) Ampere.
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Figure 5.6: Current transformer at Mirpur grid-siatien.

5.2.5 Potential Transformers

At Mirpur grid-substation, | have observed twel&) potential transformers (PT). These are
connected in parallel with the bus bar. Potentahgformer or voltage transformer is used for
reducing ac voltage from higher value to lower eafar measurement, protection and control
purpose. At Mirpur grid-substation the ratio of gratial transformer is 132KV to 110V.
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Figure 5.7: Potential transformer at Mirpur griddstation.

5.2.6 Lighting Arresters

At Mirpur grid-substation, | have seen six (6) ligig arresters. Lighting arrester is a device used
in grid-substation to protect the insulation of ted-substation from the damaging effect of
lighting. The typical lightning arrester also knowsa surge arrester has a high voltage terminal
and a ground terminal. When a lightning surge atching surge travels down the power system
to the lighting arrester, the current from the suigdiverted around the protected insulation in
most cases to earth. Lighting arrester is instadlegpower poles and towers, power transformers,
CB and bus structures in substation.
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GT-2 132KV 33KV)

Figure 5.8: Lighting Arrester of GT-2 at Mirpur drsubstation.
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CHAPTER 6

CALCULATION

6.1 Calculate the Suitable Capacitor Sizein kVAR for Power factor

| mprovement

Suppose, we have a 3 Phase, 20kW Inductive loddRviE (Power factor) of 0.90 (lagging).
Now we find size of Capacitor in KVAR is requiredimprove the P.F (Power Factor) to 0.95.

Given value,
Input P = 20 kW
Original P.F co8l = 0.90
Final P.F co&, = 0.95
Now,
Angle is,0; = cos' (0.90) = 25°.84

0, = cos' (0.95) = 18°.19

tan0, = tan (25°.84) = 0.4842

tan0,=tan (18°.19) = 0.3286

Required Capacitor kVAR to improve P.F from 0.9@185

Daffodil international university Page 32



We know,
Required Capacitor KVAR = P (T&a— Tan6,)
= 20kW (0.4842 — 0.3286)
=3.12kVAR

Rating of Capacitors connected in each Phase 34281 kVAR

6.2 Power factor Calculation

We know,

Real Kk
Power factor = |cog| = — e Power(kw)

apparent power(kva)

Now,

Reactive power = Q/ar) = \/ (|S(kVA)|? — P(kW)?)

= Q(kVAR)? =(|S(kVA)|? — P(kW)?)
= |S(kVA)|2 = Q(kVAR)? + P(kW)?

= S(kVA) =./(Q(kVAR)2 + P(kW)2)

— P(kw)
= So, power factor T COGVART £ WD

Now, we calculate power factor at T-3 feeder.
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Given value,

Real Energy = 6109956 KW

Reactive Energy = 3287700 KVAR

So, power factor = Plw)

V(Q(VAR)Z + P(kW)?2)

6109956

= J/((3287700)2 + (6109956)2)

=0.88

P.F =|cos ¢| = 0.88

6.3 Energy import/export statement of Badda S& D division

6.3.1 Monthly import Energy Statement

Total
Real
SL. _ Name of Reactive Sub Total
Substation Energy PE
No thefeeders Energy KWHr
(KWHTr)
(KVARHTr)
01 Import from T-3 6109956 3287700 0.88
02 Baridhara T-4 8178480 4007160 0.90 | 18331056
03 T-5 4042620 1758960 0.92
05 Import from SS-2 UG 6763500 1877400 0.96
15389280
Aftabnogor SS2UG | 8625780 3006320 0.94
Total 33KV Import Energy 33720336 13937540

Table 6.1: Monthly Import Energy.
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6.3.2 Average Real Energy of Baridhara Grid Substation

Average power 12+ —*+(T5)
gep .

_6109956+8178480+4042620
3

=6110352 KWHTr

6.3.3 Average Real Energy of Aftabnogor Grid Substation

Average power (SS-2UG)+(S5-2 UG)
2

_ (6763500)+(8625780)
2

=7694640 KWHTr

6.3.4 Average Reactive Energy of Baridhara Grid Substation

(T-3)+(T—-4)+(T-5)
3

Average power

_3287700+4007160+1758960
3

=3017940 KVARHTr
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6.3.5 Average Reactive Energy of Aftabnogor Grid Substation

Average power (SS-2UG)+(S5-2 UG)
2

_1877400+3006320
2

=2441860 KVARHTr

6.3.6 Average Power factor of Baribhara Grid Substation

(T-3)+(T-4)+(T-5)
3

Average power factor

_0.88+0.90+0.92
3

=0.90

6.3.7 Average Power factor of Aftabnogor Grid Substation

Average power factor £2-2U9*(5-2UG)

_ 0.96+0.94
2

=0.95

6.3.8 Averageimport Real Energy of Badda S& D division

Baridhara+Afabnagor
2

Averagepower=

_ 18331056+15389280
- 2

=16860168 KWHr
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Average power =

Aver age power factor =

Baridhara+Afabnagor
2

_ 9053820+4883720
2

= 696877KVARHTr

Baridhara+Afabnagor

2

0.90+0.95
2

=0.93

6.4 Monthly Export Energy Statement

6.3.9 Average import Reactive Energy of Badda S& D division

6.3.10 Average import power factor of Badda S& D division

SL. _ Name of the Capacity Maxim lode Sub Total
Substation PF

No feeders (KWHr) (KWHTr) PF

01 Satar kul 400 300 0.9y

02 Baridhara GM bari 300 362 0.94

03 Substation Sadhinata sareni 400 265 0.99

04 33/11kv Adarsha nagar 300 232 0.95

05 Alatunn nnesa 0.90
Aftabnagor 300 205 0.98

06 _ DITP
Substation

07 33/11kv Merul OH 249 0.9

08 Krishi Bank 300 236 0.96
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09 Anandangar 300 149 0.95
10 Aftabnagor Aftabnagor 300 73 0.91
Substation
11 33/11kv East-west RUM 300 160 0.96
12 BTV 300 61 0.96
13 Wasa RMU 300 113 0.98
0.95
14 Dawkandi 300 29 0.97
15 Bazaar road 300 227 0.83
5.5 Total Calculation
Ratio Analysis Last month
Import(kwh) 20743752
Sales(kwh) 18322964
System loss(%) 11.67
Billing Amount(TKk) 134849694
Collection Amount(Tk) 143913495
Bill Collection Ratio(%) 106072
Cl Ratio(%) 94.27
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CHAPTER 7

OTHERS OPERATION OF DESCO

7.1 Planning & Design Division

AM -1
General Manager ;
) ; Sr. Off Assistant -1 3 Post No
Planning & Design Driver 1
: 1l GM 01
’ ;‘3‘0” . . 2 | DGM 01
essenger -

: 2 Manager 02
Sr_.thce Asst -1 Cleaner outsource -1 2 DM - 02
Driver -1 DGM -

Peon -1 Planning & - |G L
Messenger -1 Design 6 |32 L
Sr. Office
[ 7 02
Asstt.
F = 8 Driver 02
| | 3] Peon 02
Manager. Manager 10 | Messenger | 02
System Planning Design & Specification Vehicle
T ' 11 | outsource- |-
| \ 02
DM-1 DM-1 Cleaner
AM -2 AM -2 12 | outsource- |-
JAMII -3 Vehicle 01
Vehicle outsource-1 Total 22
outsource -1
8/13

Figure 7.1: Organogram of Design & Planning diwis(@ESCO)
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This division is responsible for planning new trsrand also for their design. We do not have
any work at planning division but it is as impoitas other department. It includes a lot of

investment as well as future electricity distriloutiprocess.

A partial organogram of planning & design divisigrgiven bellow

7.2 Testing & Repairing Division

DESCOss this division is located in Mirpurl0. Here theyeck the meter and repair distribution

transformer and also build new transformer.

7.2.1 Meter Testing & repairing

In this division each meter is checked for cergagmiods. Analog and Digital both meters are
tested here. For analogue if for every hundred digation if error is 2 to 3 then it may be

acceptable. For digital meter this error rate mayrtaximum one. More the sampling fore is the
accuracy. For digital meter this sampling is ragdimom 2600 bit to 4000bit in every hour.

Meter was tested by pc by using definite softwAeeach meter record how many time it open,
fault events, time date etc. If there is any falé software diagnose it and report it. If there is

any lose connection in meter then it can be mayuafaired.
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Figure 7.2: Prepaid Meter all parts.
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Figure 7.3: Meter testing & repairing unit.
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Figure 7.4: Meter testing board.
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7.2.2 Transformer Testing & repairing

There is a transformer workshop of DESCO in Mirglivision. They repair distribution
transformer here. They cannot repair power transdornere. They also made new transformer
here. At first they make turn of primary and seawydwvinding. For a 200KV transformer 360
kg core is used and 280 liter oil is needed. Afiteking the structure it was made dry by using

heating process automatically or manually. Thregsphand single phase, both transformers are

made here.

Figure 6.5: LT winding (a) and HT winding’s (b) Rayzoding turn is created here.
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Figure 6.6: Transformer dried here (a) and thdedibil from here (transformer oil refining

machine) (b).

Figure 7.7: Normal construction of a inside tramsfer.
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7.3 Meter Plant Division

Although its name is meter plant division, it deahly with prepaid meter. New single phase &
three phase prepaid meters are built and defeptigpaid meters are tested & repaired here.
DESCO inaugurated this prepaid metering system epteédnber 7, 2005. At now 23,516

consumers use prepaid meter which is 3.25% of wdakumer. The main components of a
prepaid meter are-

* SMPS Circuit

e Main Circuit (RTC, Microcontroller, Buzzer, LCD mipar, Smart Card Reader)
« Energy Measurement Module (EMM)

e Current Transformer (CT)

* Latching Relay

* Backlight

All this components are jointed and then calibraggter calibration meters are kept for load

testing. Load test are done for 72 hours so th&moan operate at actual huge load.

7.3.1 Prepaid Meter

This division of DESCO located in Mirpur 1. Hereepaid meter is made and tested. Normally
they taste 72 hour each meter so that when th¢g field the wont get damaged. Different IC; s
are used here. ATMALE microprocessor based softwarce PLC are also used here. Prepaid
meter is latest meter in our country. Bill collectiwill be lot more easier for this technology.
Tempering this meter is difficult because if anydmes to open the meter it will raise alarm and
will be off. So security is high here and it haktlé basic function of previous meter. There are
friendly hour opportunities in this meter so tHats credit got nil after 10pm then it won’t shut
down till next 10am, so user can refill their caakily. There is a calendar inside it so people

can get holiday facilities also.
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Figure 7.8: Prepaid Meter (a) outside view, (b)dasview.

Number of Prepaid Meter

year |phase|jan feb Mar |apr |May |Jun |Jul Aug |Sep |Oct ([Nov |Dec |[Total
2009 |1 179 269 488 175 140 50 11 37 33 29 23 53 1487
2009 |3 137 58 15 9 15 9 2 8 16 27 13 19 328
2009 |TOTAL|316 327 503 184 155 59 13 45 49 56 36 72 1815
2010 |1 48 39 0 0 0 0 0 1 0 0 0 0 88
2010 |3 17 16 2 0 0 0 0 1 0 0 0 0 36
2010 |TOTAL|65 55 2 0 0 0 0 2 0 0 0 0 124
2011 |1 0 9 4 0 0 2 9 83 45 165 40 75 432
2011 |3 0 1 0 1 1 1 0 0 4 5 2 6 21
2011 |TOTAL|O 10 4 1 1 3 9 83 49 170 42 81 453
2012 |1 79 112 99 312 36 3 4 9 23 34 7 43 761
2012 |3 2 - 4 67 3 0 2 3 6 5 1 5 102
2012 |TOTAL|81 116 103 379 39 3 6 12 29 39 8 48 863
2013 |1 251 209 160 457 409 379 366 176 135 24 84 51 2701
2013 |3 19 13 12 81 40 51 40 6 4 3 4 18 291
2013 |TOTAL|270 222 172 538 449 430 406 182 139 27 88 69 2992
2014 |1 194 862 741 336 418 332 203 39 93 11 43 i 3289
2014 |3 11 12 70 150 55 48 5 0 0 0 0 0 351
2014 |TOTAL|205 874 811 486 473 380 208 39 93 11 43 17 3640
2015 |1 17 43 17 140 841 3558 |0 0 0 0 0 0 4616
2015 |3 0 1 5 2 4 606 0 0 0 0 0 0 618
2015 |TOTAL|17 44 22 142 845 4164 |0 0 0 0 5234
No of Total 1 Phase Prepaid Meter from the year 2009 TO 2015=13374
No of Total 3 Phase Prepaid Meter from the year 2009 TO 2015=1747
No of Total Prepaid Meter from the year 2009 TO 2015=15121
Table 6.1: Prepaid meter list.
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7.4 1T Division

Main responsibilities of IT division are,

1. Researching, consulting, analyzing, evaluatingesygtrogram needs.

2. Database design, management, administration, peafore tuning and backup.

3. Software design, development, testing & implemigonaand upgrading of existing
software interface and platform to respond to thenging needs for all offices.

4. Development and maintenance of applications tagnate DESCO system with Mobile
operators and Banks for the purpose of bill coltectautomation. Provide supports to
these collection hubs.

5. ldentifying technology limitations and deficiencias existing systems and associated
process, procedures and methods. Proceed to rekeble limitations.

6. Provide Database & Software related all suppoallt&&D and other offices.

7. Create, develop and manage content for DESC®ebsite & perform routine site
maintenance as needed.

8. Routine audits of existing software.

9. Ensuring database security by implementing modsshrtiques.

10.Website secured by SSL to ensure debit/credit wargaction.

11.User Manual Development, Training & Deployment.

12.Yearly bill payment clearance certificate issuedasumers.
Another responsibility is,

1. Preparation and dispatch of reports on Monthly @pen Data (MOD) to the concerned
authorities (DESCO, BERC, Ministry, Power cell, APB prescribed formats.

2. Preparation and dispatch of reports on outstandinGovernment, Semi Government/
Autonomous bodies and Private to the Power CellNAimistry.

3. Preparation of effective and achievable Key Pertoroe Indicators (KPI) based on
historical and future planning data for the orgahan by taking detail review from
management that will meet up with the target plagref Power Cell and continuous
monitoring of S&D wise progress and feeding back tthievement report to the

management.
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4. To present analytical trends of tariff wise reveragnings and rate of return during
preparation of tariff increase proposal to BERC.

5. To answer and satisfy those queries of externat@sdvith explanation and analysis of
reports and data those were prepared and predantéd’.

6. Maintenance & reconciliation of online bill paymesatonline collection system through
internet, mobile operator & various banks.

7. Database Audit of S&D'’s.

7.5 Summary

There is a transformer workshop of DESCO in Mirglivision. They repair distribution
transformer here. They cannot repair power transorhere. They also made new transformer
here. At first they make turn of primary and seawydwvinding. For a 200KV transformer 360
kg core is used and 280 liter oil is needed. Afitking the structure it was made dry by using
heating process automatically or manually. Thregsphand single phase, both transformers are
made here. There are friendly hour opportunitiethia meter so that if its credit got nil after

10pm then it won’t shut down till next 10am, sorusan refill their card easily.
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CHAPTER 8
CONCLUAION

8.1 Discussion

We have spent some remarkable days at DESCO douingnternship program. DESCO is one
of the best practical grounds for the Electricad &hbectronic Engineers iour country. We must
say the theories that we have learned at our Usityewvas practically observed by us at
DESCO. We consider ourselves very much lucky tehaw internship program with a reputed
electricity distribution company like DESCO. It gaws an opportunity to implement our
theoretical knowledge in practically. Our achievatsdrom DESCO are as follows:

+ Industrial training provided by DESCO has enricled practical knowledge.

+ It has enlarged our thinking capacity about prattioperations of the different
equipment.

+ It has increased our confidence level for facirgijgerview in future.

+ DESCO gave us a unique experience of observinggbgment of substation

8.2 Conclusion

We are really grateful to DESCO because it gaveaugreat opportunity and privilege to
complete our internship training appropriately. Hieemployee tries heart and soul to train us
properly. They are friendly and have seen the eegoipment to us very quietly. | have learned
a lot and obtained practical knowledge during mgrmship at DESCO which will help me in
future life.
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