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EXECUTIVE SUMMARY 

ectricity is the basic infrastructure of today's modem development. But unfortunately this is 

most painful suffering and crisis of Bangladesh. We are having huge shortage. This shortage 

,ll continue for years unless something is done under Crash program. The adverse impact of 

_ . ricity shortage is enormous. Every sector is affected and our economy is going to sink. At 

esent Experts has opined no improvement of Power supply for next 3-4 years. 

=1ectric power outages and restrictions on peak-period consumption were a serious problem in 

mid-1980s, resulting in substantial productivity losses for jute, textile, and other industrial 

ncems. Only 47% population of Bangladesh has access to electricity which is very low 

::ompared to other developing countries. This power crisis is slowing down the economic growth 

i the country. Government and power board authorities worked out a strategy of planned load 

sh edding, which were distributed geographically as equitably as possible to minimize economic 

isruption. Some industrial concerns adopted off-peak work schedules, operating their factories 

ill the middle of the night instead of in the daytime. 

There were also substantial losses in the transmission and distribution of electric power, 

mcluding many unauthorized hookups to the system. The urban distribution system found it 

ifficult to persuade subscribers, including state-owned industries, to pay their bills. 

e can reduce Electricity crises by reduction of Losses of electrical system. The Results are 

evenue increase, Load shedding decrease. Public will be discouraged to go for electricity theft, 

Yforal of department goes up with the new administrative power. 

Bangladesh present System loss is not healthy compared to many developing countries. It can 

easily be reduced by 5% including Transmission & Distribution losses assuming 1 MW plant 

cost taka 4 Crore, it will save at least 1000 Crore and construction period of 3-4 years. 

Additional cost for reduction of losses can be met from the savings. This will be a real 

achievement for Power sector. But this can only be achieved with sincerity honesty & hard work. 

But above all we need to have transparent and accountable system where everybody should be 

accountable. 

The most shocking problem in the power sector has been with the distribution system. The 

Government of Bangladesh has taken an initiative to categorize the Power Sector in the form of 

Public Limited Companies. The primary aim of creating DPDC and make it operational in the 

year of2008 was to provide better consumer service and to improve revenue collection. 

Department of Electrical and Electronic Engineering, East West University 
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1. OBTECTIVE 
� 

1.1. Objective of the Internship 

-.:> fulfill my Undergraduate degree The Internship program has been undertaken as part of credit 

_ :npletion requirement. The internship program serves to reinforce and strengthen the students' 

� 'Sonal values and career objectives through an improved understanding of themselves and the 

orking environment, Assist students in identifying and acquiring the skills needed to enter a chosen 

-:eld, provide practical work experience to balance the students' theoretical training and allow 

ents to meet and learn from professionals in the field and develop a network of contacts. The 

=-... artment of Electrical and Electronic Engineering, East West University has develops strategies to 

ombine Theoretical knowledge with the real world experience . 

• e purpose of this report is to explain in writing what we have learned from the internship program. 

-;be motivation to do an internship is to acquire real life experience in advance to cope up and deal 

. ith practical knowledge. By the prescribed guidelines of EEE department, Internship supervisors 

3.nd DPDC we present a comprise internship report which mirrors our overall internship work in a 

. itful way. 

1.2. Scope and Methodology 

The Methodology to collect and process the data is a systematic way. Data collected both from 

OPDC's own documents and sometimes from outer sources. But this is true that DPDC's data 

collection is difficult due to confidentiality. We work on total seven departments of DPDC. So we 

have to collect the data both in printed and own written manner. In secondary level data collection 

we depend on Internet and DPDC's own website for relevant information. The analysis in the project 

part is based on how to conduct a project, System planning, Designs, Policy, tenders and system 

operational division. We also have some visit to the grid substation at Narinda, Stadium and SCADA 

of Dhanmondi. We have seen the distribution line and operation of Substation. In a word this report 

will give a short scenario of how the administrative and technical work is associated side by side in a 

Power company. We hope this report will be helpful for the students who have interest to work on 

power system as well as administrative sector. 

The project has some limitations, which must be mentioned for the sake of reader's 

understandability. Some of the data were taken from the internet, though the combination of 

practical work is involved in the report efficiently. Most of the data used in this report are 

government published data on power sector, so the verification of this data is not possible always. 

Lastly the limited knowledge of the analyst, who is preparing such an internship report for the flfSt 

time, has some effect also. 
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1.3. Internship Schedule 

- _ - In emship purpose we went to Dhaka Power Distribution Company Ltd. (DPDC) Head office at 

_ dul Ghani Road behind Press club. We visited at Narinda grid sub-station and RMU of stadium 

- �h are operated by DPDC. We also have visited control room of SCADA at Kataban, 

ondi. In head office we learned about project, planning, design and development of DPDC's 

__ em. Internship schedule is given bellow in Table 1: 

Table 1: Internship Schedule 

Office of the Manager Start and Completion Date 

Project Planning 15-05-10 22-05-10 
Design - 1 29-05-10 05-06-10 

System Planning 12-06-10 19-06-10 
Policy Standard and Documentation 26-06-10 03 -07-10 
Design - 2 10-07-10 

Design - 3 17-07-10 
System Operation and SCADA 24-07-10 
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2.1. Introduction 

::mcity is a key ingredient of socio-economic development of the country. Adequate and reliable 

ly of electricity is an important pre-requisite for attracting both domestic and foreign 

�tment. 

� J ble supply of electricity is a pre-condition for poverty reduction and economic development. In 

)adesh, 47% of total populations have access to electricity but reliable and quality power is still 

- way. In order to achieve desirable economic growth rate, electricity growth needs to be achieved 

_ 10%. By best utilizing the natural, human and agricultural resources the desired pace of GDP 

_ owth could be attained by increasing electricity generation at much higher rate, which is the key 

-=et for development. 

uo\"emment of Bangladesh has made vision and policy statement for power sector development. It is 

�:n-emment's constitutional responsibility to provide electricity to all. In the vision statement it was 

;:Ocntioned that providing access to affordable and reliable electricity to all the people of Bangladesh 

_ .  2020 is a befitting national goal to usher the next millennium. 

3angladesh's energy infrastructure is quite small, insufficient and poorly managed. The per capita 

ffiergy consumption in Bangladesh is one of the lowest ( 1 36 kWh) in the world. Noncommercial 

ffiergy sources, such as wood, animal wastes, and crop residues, are estimated to account for over 

n If of the country's energy consumption. Bangladesh has small reserves of oil and coal, but very 

:uge natural gas resources. Commercial energy consumption is mostly natural gas (around 66%), 

�ollowed by oil, hydropower and coal. 

P r oblems in the Bangladesh's electric power sector include corruption in administration, high system 

l o s ses, delays in completion of new plants, low plant efficiencies, erratic power supply, electricity 

theft, blackouts, and shortages of funds for power plant maintenance. Overall, the country's 

g neration plants have been unable to meet system demand over the past decade. 

2.2. Background of Electricity.in Bangladesh 

haka, the capital city of Bangladesh is an ancient city. There is a public saying that Nawab of 

Dhaka installed a small generator in his residence "Ahsan Monjil" and started generating power at 

5pm on 7th of December 1 90 1 ,  which is considered as the introduction of electricity in the Dhaka 

city Later, in and around 1 930, MIS. DEVCO, a subsidiary of MIS. Octavians Steel Company, 

developed electricity distribution system at 400V level under complete private ownership and 

brought that for public use. Most probably in the year 1 933 a power generating station named 

"Dhanmondi Power House" was established with two 1 500 KW generators each and from there the 

electricity distribution system was started to sale to the public on commercial basis. 
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.... '_ r partition of the Indian sub-continent in the year 1947, power generation, transmission and 

:..stribution authority in the East Pakistan region were confined within some private companies. The 

_ tricity supply in the 17 districts was limited to the township areas only for a limited time (i.e. for 

� during night time only) except Dhaka city area. At that time other than some private companies, 

;: wer was used to be generated by some isolated industries like tea, sugar, textiles and railway 

orkshops. In aggregate, the generation capacity of this region was about 21 MW at that time. 

:-0 cope up with the growing power demand of this region, the then Govt. of Pakistan created 

�Iectricity Directorate in 1948 to plan and improve power supply. In 1957 the Govt. took over the 

-= lvate owned companies in Dhaka and placed them under the Electricity Directorate for power 

;eneration and distribution. 

:11 1959, East Pakistan Water and Power Development Authority (EPWAPDA) was established to 

_ook after generation, transmission, distribution and sale of electricity throughout the province of the 

:1en East Pakistan. After the independence of Bangladesh in 1972, Bangladesh Power Development 

Board (BPDB) was created to look after the same function. 

To improve services to the consumers and to enhance revenue collection by reducing the prevailing 

illgh system loss, Dhaka Electric Supply Authority (DE SA) was created by an ordinance 

promulgated by the President of the Peoples Republic of Bangladesh in 1990. Dhaka Electric Supply 

Authority, headed by a Chief Engineer under BPDB used to control the electricity distribution and 

sales in Greater Dhaka District area up to September 1991. 

2.3. Power Sector 

The power sector has three different sectors like Generation, Transmission and Distribution. 

Bangladesh electrical power sector is presently organized in this manner. Under the Power Division, 

:vIinistry of Power, Energy and Mineral Resources is commanding all the organization listed below 

and Fig.} shows the organogram of all the electrical power companies of Bangladesh: 

Generation (Generate electricity at power stations) 

Bangladesh Power Development Board (BPDB) 
Ashuganj Power Station Company Ltd (APSCL) 
Electricity Generation Company of Bangladesh Ltd. (EGCBL) 
North West Zone Power Generation Company Ltd.(NWZPGCO) 
Rural Power Company Ltd. (RPCL) 
Independent Power Producers (IPPs) 

Transmission (Transmit energy through long transmission wire around the country) 

Power Grid Company of Bangladesh Ltd. (pGCB) 

Distribution (Distribute energy at different consumer level) 

Bangladesh Power Development Board (BPDB) 
Rural Electrification Board (REB) 
Dhaka Power Distribution Company Limited (DPDC) 
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Dhaka Electric Suppl Company (DES CO) 
West Zone Power Distribution Company Ltd. (WZPDCL) 
North West Zone Power Distribution Company Ltd. (NWZPDCL) 
Polli Bidyut Shomiti (PBS) 
South Zone Power Distribution Company Ltd. (SZPDCOL) 

PO\'\'(>f lJh'ision 
fl\fullSh'Y of Pow{'J", FUN' g)- & l\ful('l::l1 R(,SOllH('SJ 

I 
EGCB 

I Tl.allsml.<;Slo� 
I IhstnbutlOl? 1 

I 
WZPDCO I 

I 
I 

BPDB l 
I I 

I I 1/ �PGCO /I APSCL 

I 
EPDB II DPDC I 

I 

/ 

I 
l 

RPCL I 
I .REB, 

-I PGC'B I 
I ...L 

IDEf;col� 

I PB� I 
Figure 1: Power Sector of Bangladesh in Present 

2,4. Creation of DPDC 

I 
IPP 

I 

Dhaka Power Distribution Company Limited (DPDC) is a Public Limited Company under Power 

Division of Ministry of Power, Energy and Mineral Resources of Government of the People'S 

Republic of Bangladesh. 

Dhaka Power Distribution Company Limited (DPDC) was registered on 25 October, 2005 under the 

Companies Act, 1994. The company was entitled to perform business from the date of incorporation. 

The DPDC took over DESA on 1st July 2008 and so started commercial operation on the date taken 

all Assets and Liabilities of DESA through Transfer agreement dated 11 September 2008. Fig.2 

shows the roadmap from the beginning of DPDC up to present stage. 
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Power sector 
Reform 

DPDC 

(Management 
Recruited) 

Figure 2: Roadmap of creation of DPDC 

_ Ioto - (Dependable Power - Delighted Cus tomer) 

:: is the inspiring slogan for a company for the quality services for thei r  consumer. Dependable 

?Ower states that uninterruptible supply of energy and the consumer will be delighted by DPDC ' s  

:ervlces . 

ISIOD To provide quality and reliable electricity to the people of Dhaka Metropo litan City and 

_ -arayangonj area for economic, social and human development. 

:\lission Mission indicates the present services and the functional activities of a company. DPDC 

has the following mission statements: 

• To deliver quality electricity at reasonable & affordable prices with professional service 

excellence. 

• To make electricity available to al l citizen on demand by the year 202 1 . 

• To provide specialized skilled services in electricity distribution for promoting competition 

among various power sector entities. 

• To ensure improved, satisfactory and quick services to the consumer. 

• To develop new mindset for all of the employees congruent with corporate culture. 

• To reach self-sufficiency by increasing income and reducing expenditure. 

• Commitment 

DPDC are committed to give efficient services 2417 to their customer. They have the following 

commitment statement: 

• Quickest response to customers' appeal. 

• Our initiatives are designed to match the changing need of the customers. 

• Digitalization of Distribution and Customer's Support System. 

• Uninterrupted qual ity power supply to all customers. 
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2.5. -,,'\rea Covered by DPDC 

-- .. Company was created as a part of the Power Sector Reform Program. It was created to provide 

=. 'city to customers of Dhaka City Corporation area (excluding DESCO area) including 

-:n. ·angonj town, Siddirgonj, Demra, Fatullah and Moktarpur under Narayangonj district. 

ka City Co.'po.'ation area: 

'a city is divided into four different zonal area to provide services efficiently. 

• North Zone: Mohammadpur, Sher-e- banglanagar, Tej goan Industrial area, Rampura TV road 

and Basabo area. 

• South Zone: Buriganga river area 

• East Zone: Shitolakhha river area 

• West Zone: Turag river area 

2.6. Electricity System S tatistics of DPDC 

_jfrastructure and total system statistics of a power company is mentionable due to visualize the 

: erall service component under them. The number of equipments of DPDC like transformer, SIS, 

91stribution l ine as well as area covered for electrical distribution is listed in a Table 2 below: 

- erial No. Description Quantity 

6 

t o 

1 1 

1 32/33 KV Substation 

33/1 1 KV Substation 
1 32 KV Transmission L ine 

33 KV Line 

1 1 /.4 KV Line 

1 11.4 KV Distribution Transformer 
Total number of substation 
Total area covered 

Total electricity line 

Maximum electricity demand 

Per year load increase rate 

1 2  nos 

34 nos 
224 km 

284 km (overhead - 1 22.25 km & cable - 1 6l . 1 5 0  km) 

3546 km 
9441 nos (s in Ie phase- 1 74 & three hase- 9267) 
46 Nos 

350 sq. km 

4054 km 

1 1 3 8 .42 MW (30/03/1 0) 

8 .8 % 

Table 2: Infrastructure of DPDC 

2.7. Core Management of DPDC 

Executive Directors 

• Managing Director- 1 post 

• Director (Engineering) - 1 post 

• Director (Operation) - 1 post 

• Director (Finance) (In Charge) - 1 post 
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power 

• Authorized number of post: 2896 (Officer - 7 1 3  & Employee - 2 1 83)  

• Contractual based number of post: 2571 (Officer - 609 & Employee - 1 926) 

• Casual based number of post: 1 3 82 

2.8. Organogram 

�- organogram is  a diagram that shows the structure of an organization and the relationships and 

-:. t ive ranks of its parts and positions or jobs. Fig. 3 shows the organogram of DPDC. 
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, -':':'_I,l 
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, 
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Or:;fUh � 
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UGH 

I}<;r·\ 
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Figure 3: Organogrdm of DPDC 

2.9. Number of Consumer and Uses Electricity 

O,rtXIQI 
(Fm;mo:) 

(flMpaJlr 
�(ret';H)' 

In the field level there are two (2) General Manager and under them there are eight (8) Deputy 

General Manager and under them there are thirty two (3 2) Managers They all manage electricity 

distribution system and commercial operation. 

Total number of customer of DPDC are 7, 29,798 (up to February 201 0). The description of 

customer and categorized customer based uses of percentage of electricity are given below (up to 

February 20 1 0).Table 3 and Fig.4 show the table and graphical representation of the total number of 

DPDC consumers from inception to February, 201 0  and its category type consumer mix and usage 

patterns . 
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Type of customer Number of customer Uses rate of electricity (%) 

Residential 

High end user! Industrial 
Small Entrepreneurship 

Commercial 
Others 

Total 

SIl\;,l! 
EUlreprCl lelll,.:;-hJp. J 

$8.� �  
HI�l end l1:'CI",""", 

Indllslr,;ll. ::�:\�) 

625600 38.37 

2839 40 

1 8835 1 1 . 85 

783 1 6  8 .66 

4208 1 . 1 1  

729798 1 00 

Table 3: Electricity used by DPDC 

NUl11ber of Consumer 

<;OIlIlUQ"(U\l. ':'8,516 
' .... 

Percentage rate of consumed electricity 

Sm all 

Figure 4 : (top) No. of consumer (below) Percentage of consumed electricity (up to Feb '10) 
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3. PROTECT PLANNING .:J 

3.1 . Introduction 

-e have learned about planning, project and development from Project Planning Department of 

__ ? C (Room no- 1 2 1 3), Biddut Bhaban (1 1 th floor), 1 ,  Abdul Ghani Road, Dhaka - 1 000 . Engineer 

Mokaddas Hossain, Manager (Technical), Project Planning was our coordinator. On 1 5th May 

= =  l O  and 22nd May 201 0 we were present there. Our schedule time was 9:00am to 5 :00pm every 

:.3., ' We have also learned about development concept, classification and types of planning and 

:-:-ojects, project cycle, financial, economical and technical viabi lity of a project, project approval, 

�.-aJuation and implementation. 

3.2. Development 

:=-irst of all we are taught about development. Our coordinator defines the development in h is words 

',I,'here development considered as a process whereby the entire social system of a country moves 

pward. It is a process of a cumulative change resulting from positive forces that raise the standard 

0f l iving ofthe common mass. 

3 .3.  Planning 

ur coordinator also explains definition of planning where he mentioned that p lanning is the process 

of consciously developing a sequence of future actions to achieve specified goals. To pursue the 

completion of successful planning it may take longer time and patience to overcome the hurdles. 

3 .4. Functional Classification of Planning 

According to our coordinator functional classification of planning has d ifferent type of that is l isted 

below: 

• Macro Economic Planning !National Planning 

• Sectoral Planning 

• Micro Economic PlanningIProject Planning 

3.5.  Types of Planning 

Planning can be diversified according to property of criteria that should be fol lowed regarding the 

characteristics as described by our coordinator in details. There are 6 types of planning which he 

mentioned: 
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1 . Inductive planning 
." Command p lanning/Centralized planning 

Planning in a mixed economy 
Sectoral 
Rolling plan 

6. Planning in market economy 
-- � types of planning DPDC fol lows are described below according to our coordinator. 

3.6. Inductive Planning 

- ase of indicative Planning the government only indicates areas where further development is 

-::sired. The government does this through adoption of certain economic policies in the monetary 

- fi s cal areas . This type of Planning has been taken up mainly in Japan, the U.K and the U. S.A. 

3.7.  Command Planning/Centralized Planning 

..:1 ommand planning, every s ingle economic decision is controlled, directed and undertaken by the 

=uvemment i . e. by centrally controlled planning machinery. 

3 .8. Planning in a Mixed Economy 

..D mixed economies most of the third world economies are characterized by the existence of an 

titutional setting in which a part of the productive resources is privately owned and operated 

,l, ile the other part is control led by the public sector. This type of p lanning is seen in Third world 

�ountries like Bangladesh, India etc. 

3.9.  Sectoral : Planning Program/Regional Planning 

Sectoral p lanning is prepared within the overall framework of the National plan keeping view of the 

national objectives, goals and priorities. The nation is to be divided into meaningful economic 

. egions and sub-regions on the basis of economic & physical characteristics of its various 

components . The characteristics of production, marketing and distribution channels, transport 

modes, river system, physical features etc. influence the fo rmation of these viable economic regions. 

Each region wil l  have to und ertake planning for its socio-economic development. Regional planning 

has been essential for comprehensive rural development as well as balanced regional growth with 

meaningful dispersion of industries cash crops and other economic activities. The national p lan 

provides allocation to regional boards to undertake program of their own. 
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3.10.  Rolling Plans 

-oil ing plan is revised the end of each year and as the first year of the plan is dropped, estimates, 

-£ers and projects for another year are added to the last year. Most of the DPDC's planning is 

-: ling plan based. 

3.1 1 .  Planning in a Market Economy 

-:�vemment has a stake in shaping its economy. It must provide d irection formulate polic ies, initiate 

-::arm process, mobilize public support in favor of wide range of change, in order to bui ld up 

_ .. :m fidence of the private sectors to act and operate freely. 

3.12.  Durational Classification of Planning 

'cording to our coordinator a planning can be continuing for a month to several years in DPDC 

-\ cording to duration of time spend planning may be classified as listed below: 

• Long-TermlPerspective Planning (1 5/20 Years) 
• Med ium-Term Planning (Five-Year Plan) 
• Short-Term Planning / Annual Development Plan (One-Year) 

3.13 .  Plans and Project 

Two combine the ideas of plans and project our coordinator discussed in detail which are mentioned 

below: 

Plans and projects are the two most important instruments of achieving development goals in 

Bangladesh. The Government of Bangladesh desires to achieve simultaneously a number of 

economic and social objectives e.g. raising standard of living, rais ing per capita income, self

sufficiency, rapid industrialization and creating employment opportunity etc. For free market system 

needs some kind of planning in order to achieve these desired objectives. In DPDC according to time 

factor, plans are divid ed into Med ium term plans and short-term plans. Medium term plans are 

important part of the planning and during the periods some investment is intended to show results. 

Short term plans are drawn up in conjunction with the estimates of the budget and both form an 

obligation for the government. 

It is obvious that plans require a great deal of research. The pre-investment studies provide the basis 

for the project formulation in a planned economy. The perspective plans ultimately boil  down to 

disaggregated projects. 

Department of Electrical and Electronic Engineering, East West University -�20 



rgraduate Int m hi 

3.14. Classification of Projects 

__ ects may be classified in numerous ways depending upon the criterion of class ification. It can be 

dec! according to (a) source of financing (aided/ non-aided); (b) Timing of inclusion (ongoing! 

- ); (c) according to ownership (public/ private) etc. Other criteria also mentioned by our 

:\ dinator also . 

. ' pe "X" : Self-financing projects I .e. projects, which earn revenue through sale of output 

.; ds and services). These may be called directly productive projects. Notabl e  example of this type 

: , roj ects is project of industrial sectors . Investment worth of such projects can be determined 

..:::-ough cost-benefit analysis . 

. pe "Y":  Productive but non-revenue earning projects which give nse to tangib le output, 

: efit of which do not accrue directly to proj ects themselves but to other parties. Notable examples 

_� irrigation proj ects. These projects can be subjected also according to cost-benefit analysis . 

. pe liZ":  Service sector projects i .e. projects, which do not give rise to tangible output but 

:-0 ide service benefits to the society. The benefits of such projects cannot be quantified in  

�onetary terms. Example of this type is  our educational sectors. 

3.1 5 .  The Project Cycle 

3 efore we can begin our discussion on project cycle, we must have a clear idea of what a project is. 

1r Mokaddas Hossain gave us a overview of project cycle during discussion of proj ect. A project 

., y be defined as an optimum set of investment activities based on comprehensive and sectoral 

:>Ianning, by means of which a defined combination of human and material resources is expected to 

- use a determined amount of social and economic development within a specified period of time. 
- 0 it is an activity on which we wi l l  spend money in expectation of returns and which logically 

seems to lend itself to planning, financing and implementing as a unit. It is the smallest operational 

:-I ement prepared and implemented as a separate entity in a national plan or program. It is a specific 

=.ctivity with a specific starting and a specific ending point intended to accomplish a specific 

Jbjective. 

3.16 .  Activities of the Project Cycle 

\1r. Mokaddas gave us a brief discussion on project cycle and its activities, which is mentioned in 

e following paragraphs. He also provided us an organogram to show the chain steps of project 

'ycJe. 

Proj ect activities take place in several distinct stages . These stages are commonly referred to as the 

'proj ect cycle ."  The proj ect cycle, as such, refers to steps or stages that a project undergoes from the 

lO1e when it is only an idea to the time it is completed and fol lowed up. Different terms can be used 
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- ribe the various stages of the project cycle. The Word Bank uses the following as also shown 
:-lg. 5 : 

,. Identification 
.• Preparation & Analysis 
• Appraisal 
• Approval 
• Implementation 
• Evaluation 

/ 
T 

/ 
Figure 5 : Project Cycle 

case of large and foreign aided projects, all the steps are followed rigorously. In cases of small 

ocally financed projects all steps are, of course, followed but less rigorously. The stages of project 

:ycle are depicted in the following : 

• Gather information about the National Plan 
• Assess the relative importance of sectors covered in the National Plan. 
• Measure the importance of various projects in a sector. 
• Prioritize projects according to importance. 
• Select the project. 
• Set-up the objective of the project. 
• Collect data on the technical, economic, commercial, financial, managerial and 

organizational aspects of the project. 
• Determine alternative ways to do the project. 
• Finalize preliminary feasibility studies and reports. 
• Preparation of Development Project Proforma (DPP) 
• Appraise the soundness of the project in technical, economiC, commercial, financial, 

managerial and organization tenns. 
• Agree upon a loan document. 
• Process the project proposal through competent authorities for approval. 
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. -\ward contracts. 
� Implement the proj ect according to schedule. 
(J) Ylonitor the project's progress. 
Jl Adapt the project to changing circumstances. 
.. Suggest method wh ich will help for future prospect of similar nature . 
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4. DESIGN - 1  

4.1 . Introduction 

e learned about preparing MOD (Monthly Operational Data), system loss minimization 

� .::'-::::""'_ ' , support services and executive summery froin Design 1 Department of DPDC (Room no

- . Biddut Bhaban ( 1 1 th floor), 1 ,  Abdul Ghani Road, Dhaka -1 000. Engineer A. S.M. Hafizur 

Manager (Technical), Design-1 was our coordinator. On 29th May 20 1 0  and 5th June 201 0  

=re present there. Our schedule time was 9:00am to 5:00pm every day. 

4.2. Preparing a Monthly Operational Data �10D) 

- Hafiz gave us a brief idea about MOD. He told that there is a combined meeting held during the 

--s-r week of the month regarding over all electricity s ituation, monthly functional activities (both 
� ical & non-technical). Administrative audits, Disciplinary rule, Recruitment are discussed also. 

-e MOD shall be prepared by the middle of the month by co llecting data from 32 NOCS (Network 

ration Customer Service). There are north zone and south zone. Each zone consists of 1 6  NOCS. 

� �h NOCS govern by a Manager. Four NOCS combined by a DGM (Deputy General Manager) 

Under a GM (General Manager) there are four DGM. 

4.3 . Reporting 

� rding to our coordinator, DPDC reports to the parl iament through the Min istry of Power, 
-r; rgy & Mineral Resources. A committee is made to report after analysis of the Monthly operated 

�ta. They report fi rst to the secretarial board. Aft�r that the secretary presents the summarize report 

'0 the Minister. 

4.4. Commercial Operation 

The commercial operation is discussed my Mr. Hafiz. He told that DPDC buy energy from BPDB 

lnd sells it to the consumer of Dhaka city. They try to collect maximum amount of bi l l  paid by the 

onsumer to make maximum profit and minimum loss. The main purpose of running a company l ike 

PDC is to make it profitable company by col lecting revenue at rate of 1 00%. The fol lowing l ist is 

the Commercial operation of DPDC (Fiscal year 2009-201 0 and up to February 2010): 

• Total Imported unit - 369. 87 crore unit 
• Total Billed unit - 32 l .  5 1  crore unit 
• Amount of monthly average bill - 1 60.01 crore unit 
• Amount of monthly average collected bill - 1 60.02 crore unit 
• Amount of monthly average system loss - 1 3 .07 % (at 1 32 KV level) 
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,., Amount of month I a erage system loss - 1 2 .34 % (at 3 3  KV level) 
(I) Average Bilting rate - 3 . 85 taka per unit 
" DPDC buy electricity of different voltage levels at 42 points from PDB . 
�. DPDC buy Almost 23 % of electricity from PDB. 

4.5. System Loss 

ordinator discussed about electrical system loss and also its demerits . According to his 

sion system loss is one the most important parameters for measuring the performance of the 

bution. It is the percentage change in the energy sales and energy purchase. Starting from the 

tion, DPDC is showing constant improvement in reducing system loss. On July 2008 DPDC 

ed its journey with 22 .89% system loss. In the fiscal year 2009-20 1 0, system loss target was 

o in  1 32 KV level and 1 5 .5% in 33KV level. Up to February 1 2. 34 % system loss achieved in 3 3  

- level. 

4.6. Suggestions to Reduce System Loss 

C has suggested several steps to reduce the system losses that are l isted below: 

• Tum off your home office equipment when not in use. A computer that runs 24 hours a 
day, for instance, uses - more power than an energy-efficient refrigerator. 

• If your computer must be left on, tum off the monitor; this device alone uses more than 
half the system's energy. 

• Setting computers, monitors, and copiers to use s leep-mode when not in use helps cut 
energy costs by approximately 40%. 

• Battery chargers, such as those for laptops, cell phones and digital cameras, draw power 
whenever they are plugged in and are very inefficient. Pull the plug and save energy. 

• Screen savers save computer screens, not energy. Start-ups and shutdowns do not use any 
extra energy, nor are they hard on your computer components. In fact, shutting computers 
down when you are finished using them actually reduces system wear and saves energy. 

• One of the best energy-saving devices is the light switch . Tum off lights when not 
required. 

• Use Electronic ballast instead of magnetic ballast. 

• Fluorescent tube lights and CFLs convert electricity to visible light up to 5 times more 
efficiently than ordinary bulbs and thus save about 70% of electricity for the same 
lighting levels. 
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� By reducing the temperature setting of water heater from 60 degrees to 50 degrees C, one 
could save over 1 8  percent of the energy used at the higher setting. 

se an electric kettle to heat water. It's more energy efficient than using an electric cook 

top element. 

• Iron your clothes and linen al l in one go. Do not keep a hot iron which is switched in an 
upright position for long period since more heat will be lost. 

• Avo id storing hot / warm food in the refrigerator. 

• By locating doors and windows to admit more sunlight through them you can avoid using 
electricity for lighting your home or office during the day. 

• Auto defrost refrigerators consume more electricity. Larger the refrigerator, higher will 
be the usage of electricity. 

4.7. Support Services for Consumer 

Jf coordinator talked about some services taken by DPDC for their consumers. DPDC's NOCS 

- -etwork Operation Customer Service) had taken zero tolerance policy against corruption. It 

oduced CSS (Commercial Support Service) and DSS (Distribution Support Service). 

� ere are total 32 NOCS of DPDC. Under Commercial Support Service (CSS) there are 8 NOCS 

its of 32 NOCS units doing outsourcing by taking meter reading. Under Distribution Support 

-""rvice (DSS) there are 8 NOCS units of 32 NOCS units doing outsourcing by performing technical 

� It maintenance. 

o save electricity inspirational project are accelerated among customers. Under the project named 

-Technical & Equipment Support for Energy Saving in DPDC Area" Distribution of Energy saving 

Ib and electronic ballast has been completed in Rajarbag and Gulbag area. These projects help not 

only in Load Demand Management but also in Low carbon emission under CDM (Clean 

evelopment Mechanism) governing by UN. 

4.8. Executive Summary 

According to our coordinator Design 1 department's main work is to make executive summary. An 

executive summary is term used in business for a short document or table that summarizes a longer 

report, proposal or group of related reports in such a way that readers can rapidly become acquainted 

with a large body of material without having to read it all. It will usually contain a brief statement of 

,he problem of proposal covered in the major documents, background statement, concise analysis 

and main conclusion. It is intended as an aid to decision making by business manager. Following 

Table 4 is the executive summary of energy consumption and Load shedding of DPDC for the 

month of March, 201 0 shows below: 
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Import Import at Sale Maximum Lo ad Maximum Average Maximum System 

from 33 kV (MKWb) Shedding (MW) Received (MW) Monthly Load Demand (MW) 

BPDB Level Shedding (MW) 
(1v1KWb) (MKWb) 

Day Eve. Day Eve. Day Eve. Day Eve. 
Peak Peak Peak Peak Peak Peak Peak Peak 

484.0 1 1 481 .646 408.394 333 .24 499.09 698.77 73 8.95 1 77 .44 33 5.89 989 07 1 1 38.42 

372.832 369.83 1 337.2 1 3  149.98 276.64 67 5.80 675.66 67 09 2 1 2.39 7 85 .06 9 1 5.54 

445.086 440.876 

353 .80 1  41 2.60 645.30 309.58 992.9 

Table 4: Energy Import, sales and Demand 

DPDC provides a monthly summary of system loss in different parts of the system. It provides loss 

ormation based on geographical. location and also on transmission loss at different voltages leve1. 

The system losses at different l evel are listed below in Table 5: 

ystem loss as Percentage of Energy Import at 1 32 kV (%) : 1 5 .62 % 

System loss at 33 kV (%) : 1 5 .21  % 

System loss at 33 kV, GM North (%) : 1 4.34% 

System loss at 33 kV, GM South (%) : 1 6 .00 % 

Transmission Loss (%) : 0.49% 

(Diff. bet. 1 3 2  kV import (as billing on BPDB) & 33 kV import ) 

Table 5: System Loss 
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IX' has different types of consumer l ike domestic, industrial, commercial and social service 

r. All the bought energy from BPDB is distributed among these consumers . The category wise 

__ ,..,or�<.u consumption is listed below in Table 6: 

Categories of customers Energy sales (MKWh) Total Sales (%) 

_-001 :,;tic (A) 

_ T Industries (C) 

':onunercial (E) 

- .) & 1 1 kV Bulk (F&H) 

Other (Irrigation (B), Mosque (D), Street Light & Water 

? p (J)) 

T tal 

1 59.3 1 9  

43 .323 

34.805 

1 66 .598 

4.349 

408.394 

Table 6: Category Wise Energy Consumption 

39.0 1 

1 0 .61  

8.52 

40.79 

1 .06 

1 00.000 

DPDC earns revenue by selling energy to the consumers. The b illing amount, rate and collection of 

gross bi l l ing are listed below i n  the Table 7 for the month of March 20 1 0: 

Month No. of Gross Bill Gross CI Ratio (%) The ratio of Billing Rate 
Customers (MTK) Collection collection to (TakaIKWh) 

(MTK) billed amount 
(%) 

�rting month 734 1 65 1 745 .230 1 557.2 1 0  78.6 1 92.7 1 4.1 1 

�ious month 729798 1 3 53 .998 1 369.770 96.06 1 05.36 3 .86 

- ·'rresponding 690.698 1 436.653 1 43 1 .042 8 5.23 1 06.21 3 .8 1  
- :mth of previous 

=ar 

Table 7: No. of Customers, Billing, Collection, Ratios and Billing Rate 
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erent organizations like Government, private companies, other electrical companies receive 

hich are listed below in Table 8: 

Sector Receivable Amount (MTK) Equivalent Billing 

/--______ .-______ ---j Month (On principal) 

Principal (MTk) LPS (MTk) 

- L 380.738 349.82 1 7.43 

� Govt.l Autonomous 893 .276 1469 . 1 27 9.08 

�\"ale 3225 .657 2.42 

::>::: CO 433 .899 

?£B 1 86.250 

�otal 5 1 1 9.820 2.93 

Table 8: Account Receivable 

Department of Electrical and Electronic Engineering, East West University @ �29 



_':1 rgraduate Internship 

5. SYSTEM PLANNING 

5.1 . Introduction 

. ., have learned about Projection of demand, Future development, Demand management, Planning 

._ load catering by 2021 , Construction of underground cabling between substations and Ring main 

- It from System Planning Department of DPDC (Room no- 1 202), B iddut Bhaban (1 1 th floor), 1 ,  

-X1ul Ghani Road, Dhaka -1 000. Engineer Md. Mojibur Rahman, Manager (Technical), System 

.arming was our coordinator. On 1 2th June 201 0 and 1 9th June 201 0  we were present there. Our 

edule time was 9:00am to 5 :00pm every day. 

5.2. Planning the System 

ne system planning department of DPDC must have all the technical and economical geographical 

:ata before planning any system as mentioned by Md. Mojibur Rahman who is our coordinator. The 

.:: , transmission and distributional data and the equipment present at the current system is 

-ecessary to develop the electrical system. By the load forecasting, maximum load calculation and 

.::apacity of the SIS, the system planning department renew and extend the existing SIS and also 

ocate the suitable p lace for new SIS establishment. According to our coordinator the following 

aspects about System Planning have to be considered in an electrical system: 

• Substation Capacity 

• Maximum Load 

• Over all view of Transmission system 

• Over all view of Distribution system 

• Over all v iew of switching station 

• Over all view ofRMU system 

• At distribution l ink up with SIS to SIS (over head line and underground cable) 

• Draw single line diagram of cable route line 

• In case of new SIS new d istribution/transmission drawing l ine is needed 

5 .3. Projection of Demand 

.\fr. Mujibur Rahman explained about the growth of power consumption of DPDC's consumers. 

Every year demand of energy is increasing because of new consumer added in the system. With the 

existing consumer the projection of future demand is forecasted. DPDC is considering at 8 . 8% 

annual load growth on their system. In the basis of this annual load growth DPDC forecasted its 

demand up to year 2021 . Table 9 shows the tendency of projection demand of DPDC and Fig. 6 

shows the graphical representation of the forecasted demand ofDPDC. 
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Year Load (MW) Load (MVA) 
2009 1 1 38 1 423 
2010 1 238 1 548 
20 1 1  1 347 1 684 
20 1 2  1 466 1 832 
20 1 3  1 595 1 993 
20 1 4  1735  2 169 
20 1 5  1 888 2360 
201 6  2054 2567 
20 1 7  2234 2793 
20 1 8  243 1 3039 
20 1 9  2644 3306 
2020 2878 3597 
202 1 3 1 3 1  3 9 1 4  

Table 9: Projection Demand of DPDC 
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Figure 6: Demand of DPDC at 8.8% Load Growth 

5 .4. Future Development 

2022 

To keep pace with the demand, DPDC should aware about future development as informed us by our 

coordinator. Every year number of consumer is increasing with 8 .8% of load growth. To provide 

uninterrupted power supply, Future development must be undertaken. Otherwise system will be 

collapsed. The following aspects should be considered for future development according to our 

coordinator. 

• Handle the present system 

• Future load forecasting 

• Locate place of new Substation and establ ishment 
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uj ibur Rahman told us that Government has a target to ensure interrupted electricity for all by 

year 2021 . For achieving the target DPDC has taken some initiatives and designed detail plan 

... d emand management. The following Table 1 0  (load figures in MY A) shows the perspective plan 

�d management of DPDC for the year 202 1 as predicted and analyzed by our coordinator on 

Jf of DPDC. 

1626 1626 

225 300 

1930 22 1 1  

277 308 

10Nos. 6No. 
RRA+ Dev. Of 
BSCIC New SS 

240 

4 Nos. 

Construe. 

& Conyer. 

480 

2426 2426 2906 

1993 2 1 6 9  

22 1 1  221 1 2771 

560 

1 0Nos. 

Construe. 

Proposed 

1 Nos. 

Ernerg. 
Construe. 

240 

2906 3 1 46 

2771 3051 

280 

5 Nos. 

Emerg. 
Construe. 

Table 10: Perspective Demand Management of DPDC 
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5 .6.  C . Coo truction of 33 kV nderground Cable 

- Rahman provides us a case study on DPDC's project development scheme under his authority. 

X had completed a development work according to own funded deposit scheme of Construction 

3 KY Kamrangirchar - Zigatola double circuit DIG line from Kamrangirchar grid SIS to 

_ lO la 3311 1 KY SIS. The steps ofthe procedural job description are given below: 

• Before starting work, all drawing and planning is examined. 
• Fig.7 shows the drawing of constructed underground cable line. 
• Laying underground cable (3 3 kY, 3 * 1  * l c. m . * 500mm2 XLPE) from Kamrangirchar grid 

SIS to Zigatola 3311 1 kY SIS through BDR area. 
• For cable safety R C . C  slab is installed as per drawing. 
• Cable trenching is done as per drawing. 
• Make straight through joint where required as per direction of Engineer-in-Charge. 
• Connect the laid cable at Kamrangirchar 33 kY spare breaker as per direction of 

Engineer-in-Charge. 
• Connect the laid cable at Zigatola 33 kY breaker with existing breaker. Open the existing 

source. 
• In BDR area construction is done by following the condition which is attached to the job 

description by BDR authority and as per d irection of Engineer-in-Charge. 

Sand 

Cable ----CX)--,� 
§ 

� ____ L-________ � _________ � ___ � 

f-------------------l000--------------------i 

Figure 7: U/G Cable Laying and Trenching 
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5 .7 . G nit (R1 fiJ) 

..: coordinator gave us idea of new electrical equipment which is named as RMU . Ring Main Unit 

at H.T. s ide. RMU is having 3 no. of switches (Circuit Breakers or Isolators or LB S), it is used 

:wo inputs with mechanical or electrical interlock and one outgoing to the load. Either one input 

-' 'wo outgoings. RMU used for redundancy feeder's purpose. Ring main unit is used in a 

:-ondary distribution system. It is  basically used for an uninterrupted power supply. Alongside, it 

-:\ protects system ' s  secondary side transformer from the occasional transient currents. Depending 

system' s  applications and loading conditions can use a switch fuse combination or a circuit 

• �ker to protect the transformer. This transformer connected to the switch fuse/ circuit breaker. In 
'ornmon arrangement have Load break switches on both the s ides of the system. Ring main Units 

•.. me in standard ratings of 1 1 122/3 3 kY, 63011250 A, 21 KA Fig. 8 shows RMU at hotel 

argaon. 

DhanlTIondi 
33 1 1 1  kV 

OFF 

OK 

OFF 

OJ\; ON 

Isolator Switch 

Moghbazar 
" 3 3 1 1 1  kV 

" " 
... - - - - - - - � - �  -

Figure 8: RMU at Hotel Sonargaon 
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6. POLICY STANDARDS -AMD DOCUMENTATION 

6 .1 . Introduction 

:: have learned about how to deal with tender preparation guideline, conditions for Tenderer, 

s of tender etc. from Policy Standard & Documentation Department of DPDC (Room no

: , _ ' Biddut Bhaban (1 1 th floor), 1 ,  Abdul Ghani Road, Dhaka - 1 000. Engineer Md. Sarwar-e

....linat Mohammad, Deputy Manager (Technical), Policy Standard & Documentation was our 

:.00 dmator. On 26th June 2010 and 3rd July 201 0 we were present there. Our schedule time was 

. = :hm to 5 :00pm every day. 

6.2. Function of Policy, Standard and Documentation Department 

11 Sarwar d iscussed the activities of his department to us. The department of Pol icy, Standard and 

Jocumentation has some core functional activities which are given below: 

• Determining price of tender document (Revenue budget and development sector of DPDC) 
• Preparation of tender document (Revenue budget and development sector ofDPDC) 
• Preparing Evaluation Report of Tender document 
• Approving design and drawing of equipments and machinery of tender document 
• Approval report by the visiting technical committee of pre-supplied goods and equipments 
• Guideline according to the PPR (public Procurement Regu lation) 

6 .3.  Tender Preparation Guideline 

Tender is a vast area to describe but our coordinator provide us systematic steps to learn about the 

Tender process . To p repare a Complete Tender for Tenderer the following instructions are followed. 

The detailed instruction contains all criteria for Tenderer to submit a complete report to purchaser. 

6 .4. Instruction to Tenderer 

6.4. 1 .  General 
There are general instructions in tender p rocess described by our coordinator. He provides us a 

formal written instruction regarding instruction to Tenderer. He told us of various facts for tender 

process which are summarize below in simplex ways. 

Scope of Tende.· 

The Purchaser issues Tender document for the supply of goods and related services according to the 

Tender document for the Supplier, Where Schedule of requirements, the name of the Tender, The 

number and identification of its constituent lot are stated .  
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e of Funds 

� nd may have financial support from DPDC's internal and other external sources . The 

......... -n·" cer intends to apply a portion of DPDC 's own funds allocated for procurement of goods and 

-es to el igible payments under the contract for which this tender document is issued. 

pt, Fraudulent, Collusive or Coercive Practices 

-=nder should be a non- corrupted process . No outer influences should act upon on this. The 

� aser, Tenderers and Suppl iers shall observe the highest standard of ethics during the 

_ lementation of procurement proceedings and the execution of contracts under the allocated 

"', pt practices means offering, giving, or promis ing to give, directly or indirectly to any officer or 

--= loyee a procuring entity, a gratuity in any form. Fraudulent practices means a misrepresentation 

omission of facts in order to influence a procurement proceeding. 

'ol lusive practice means a scheme of arrangement among two or more Tenderers, with or without 

e knowledge of the purchaser by il legal act of changing tender prices. Coercive practices means 

::..=-nni ng or giving threat, directly or indirectly to persons or their property to influence the tender 

::- ess. 

ligible Tenderers 

-\n eligible Tenderer has some requirement to take part in a tender process. Otherwise it may be 

:onsider as a disqual ification. Invitation of tender is open for all countries except countries 

;Jrohibited by the Government of Bangladesh for business in Bangladesh. A Tenderer may be a 

o h ysical or juridical individual or body of individuals or company or j oint venture or consortium or 

3.Ssociation or any combination of them. A government owned enterprise in Bangladesh may also 

participate in the Tender if it is legally and financially autonomous. The Tenderer shal l not be 

Irlsolvent, be in receivership, be bankrupt or being wound up, its business activities shall not be 

suspended. The Tenderer shal l have fulfilled its obligations to pay taxes and social security 

contributions under the relevant national laws and regulations. 

Eligible Goods and Related Services 

All goods and related services are eligible unless their origin is from a country prohibited by the 

Government of Bangladesh for business in Bangladesh. Origin means the place where the goods are 

mined, grown or produced or the place from which the related services are supplied. 

Site Visit 

Requiring of instal lation, commIssIomng, and networking of goods are establ ished at the site. 

Tenderer is encouraged to visit and examine the site and obtain all information that may be 

necessary for preparing the tender. The Tenderer should ensure that the Purchaser is informed of the 

visit in adequate time to allow it to make appropriate arrangements. The cost of visiting the site shall 

be at the tenderer's own expense. 
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6.4.2. T end_ Document 

rwar also discussed about tender docum ent process. All these ar e rewritten in our words to 

be for the readers of this intern report. T he following paragraph shall explain tender docum ents 

-== � Iently . 

ification 

-: end erer req uiri ng any clarifi cation of the tender docum ent shall contact the purchaser in writing 

:ne p urchaser' s address indicated in the IDS . The purchaser will respond in writing no later than 

1 d ay s  prior to the deadline for submission of tenders. The purchaser shall forward copies of its 

-=?Qn se t o  all those who have purchased the tender docum ent, includin g  a description of the inquiry 

. with out identifyin g its source. 

Tender Meeting 

J larify issues and to answer question s  on any m ater arising in the tender docum ent, the purchaser 

-:.ay i nvite prospective Tenderer to a pre- tender meeting. N on- at tendance at the pre- tender m eeting 

ill n ot be a cause for disq ualifi cation of a tender. 

endment 
-ill. am endm ent issued shall becom e an integral part of the tender docum ent and shall be 

• .Jmm unicated in writing to all those who hav e purchased the tender docum ent. 

6.4.3. Qualification Criteria 
-\ �co rding to Mr. S arwar q ual ifi cations are essential for a Tenderer to apply for a tender process. It 

::tay be general, experience and fi nancial. 

neral Criteria 
e Tenderers shall posses th e necessary professional and technical qualifi cation and com petence, 

�inancial resources, production capability with equipm ent and other physical fa cilities, including 

3fter- sales service where appropri ate, m anagerial capability, specifi c experi ence, reputation and the 

. rsonnel to perform contract. 

Experience Criteria 

.-\ minim um num ber of years of overall supply ex perience is req uired. S pecifi c experience as stated 

the tender data sheet is requi red. T he m anufactu rers have a minimum production capability or 

av ailability of equipm ent. A Tenderer shall have valid dealership/ distributor/ agency certifi cate. 

Financial Criteria 

The Tenderer shall hav e  som e minimum level of fi nancial capability. Th e satisfa ctory compl etion of 

su pply contract of num ber, n ature and v alue within a specifi ed period as sta ted in the tender data  

sh eet. Avail ability of m inimum liquid assets or  worki ng capit al or credit facilities from a Bank as 

stated in the tender data shee t. 
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6.4.4. Tender Preparation 
r preparation is a c-omplex process as described by our coordinator. But it is not difficult if we 

w prescribed steps according to the requirement. The following paragraphs will explain tender 

_ aration easily. 

Ie tender submission 

-enderer shall submit only one Tender for each lot, either individually or in a combination. More 

one submission will reject Tenderers participation. 

paration Costs 

-
- c Tenderer shall bear all costs associated with the preparation and submission of its tender. 

guage 

-- " tender, as well as all correspondence and documents relating to the tender shall be written in the 

�g.lish language. Supporting documents and printed literature furnished by the tenderer may be in 

-J er language e.g. Bangia language. 

-o n tents of Tender 

:: tender prepared by the Tenderer have separate Technical proposal and financial proposal. 

- hn ical proposal shall contain following: 

• The tender submission sheet 
• Tender security documentation 
• Specification submission sheet 
• Written confirmation authorizing the signatory of the tender to commit the Tenderer 
• Documentary evidence establishing the tenderer's eligibility to tender, the manufacturer's 

authorization in the form of letter or their certificate authenticating them as dealer/ 
distributor/ agency 

• Documentary evidence that the goods and related services are of eligible origin and 
establishing the tenderer's qualifications to perform the contract. 

F i nancial proposal shall contain following: 

• The completed price proposal sheet 
• The completed price schedule 
• Submission Sheet, Price Schedules and Specifications Submission Sheet 

Al l the documents shall be completed without any alternations to their format, filling in all blank 

spaces with the information requested, failing which the tender may be rejected as being non

responsive. If the Tenderer has made error prior to submission of its tender, a statement shall be 

ade as to the total number of each corrections made, at the end of the price schedule. 
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matives 

_1 rnative tenders shall not be considered. Unique and s ingle tender is applicable for a specific 

. er submission. 

i ces and Discounts 

� "l f  all items and quantities for each lot, Schedule of requ irement must be listed and priced 

=? rately on the price schedu le. Prices quoted shall correspond to 1 00% of the items and quantities 

: ?eCified for each lot. The Tenderer shall indicate the unit price as well as total price. Prices 

-dlcated shall include some required information. The price of goods and related services, includ ing 

:..' )  applicable duties, sales and other taxes, VAT etc already paid or payable on the goods and related 

. eorvices, the price for inland transportation, insurance and other local costs incidental to delivery of 

:J.e goods to their final destination. Prices quoted by the Tenderer shall be fixed during the tenderer's 

_ rformance of the contract and not subject to variation on any account. 

C urrency 

-\.IJ prices shall be quoted in Bangladeshi taka. 

Jocuments Establ ishing Eligibil ity (Tenderer) 

The Tenderer shall submit documentary evidence to establ ish its eligibil ity. 

Documents Establishing Eligibil ity (Goods and Related Services) 

The documentary evidence may be in the form of literature, drawings or data, and shall consist of a 

detailed item by item description of the essential technical and performance characteristics of the 

goods and related services, demonstrating the substantial respons iveness of the goods and related 

services to those requirements of technical specification. The tenderer shall note that standards for 

workmanship, material, and equipment as well as references to brand names or catalog numbers 

designated by the Purchaser in its technical specification, are intended to be descriptive only and not 

restrictive. The Tenderer shal l also furnish a l ist giving full particulars , including available sources 

and current prices of spare parts, special tools etc. 

Documents Establishing Qualifications (Tenderers) 

Tenderer shall include the following information and documents with their technical proposal 

regarding qual ification establishment: 

Total monetary value of supply contracts for each ofthe years. 

Details of major supply contracts over the year and list of clients who may be contracted for further 

information on these contracts 

Financial report or balance sheets or profit and loss statements or auditor's reports or bank references 

with documents or a combination of these demonstrating the availability of l iquid assets to 

successfully complete the award. 

Authority to seek references from the tenderer's Bankers 
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ation on past "ears m vhich the Tenderer has been involved or in which the Tenderer is 

.endy involved 

tender is submitted jointly then the following information should be required : 

- .:> Tenderer shall include all the information listed for each NCA (Joint Venture Consortium or 

..:wciation) member. 

- lender should be signed so as to be legally binding on all members. 

embers shall be jointly and severally liable for the execution of the contract in accordance with 

-<! ontract terms. 

J e of the members wil l  be nominated as being in charge, authorized to take liabilities and receive 

--auctions for and on behalf of any and all members of NCA (Joint Venture Consortium or 

-u 'ociation). 

� e execution of the entire contract, including payment shall be done exclusively with the member 

charge. 

Disqualification (Tenderer) 

-:he purchaser shall disqualify a Tenderer who submits a document containing false information for 

::urposes of qual ification or misleads or makes false representation in proving its qualification 

� uirements. The purchaser may disqualify a Tenderer who has a record of poor performance, such 

.1S abandoning the supply, not properly completing the contract, inordinate delays, litigation history 

ur financial failures . 

Valid ity 

Tender shall remain val id for the period specified in TDS after the date of tender submission 

prescribed by the purchaser. In exceptional circumstances, prior to the expiration of the tender 

validity period an extension of validity period may be done and the request and the responses shall 

be made in writing. 

Secul"ity 

The tender security includes the following conditions : 

The tenderer's financial security options is either in the form of a bank or pay order or else in the 

form of an irrevocable bank guarantee issued by a scheduled bank of Bangladesh. 

It shal l be payable promptly upon written demand by the purchaser. 

It shall be remain val id for a period of 28 days beyond the original validity period of tenders or 

beyond any period of extension. 

Unsuccessful tenderer's tender security will be discharged or returned within 28 days of the end of 

the tender validity period. 

Department of Electrical and Electronic Engineering, East West University 



render securi rfe"red because of some reasons . If a Tenderer withdraws its tender 

the period of ten er validity the tender shall be inval id. If the successful Tenderer fails to 

t the correction of its tender price or fails to furnish a performance security or fails to sign the 

ct. 

- der Format and Signing 

-- echnical and financial proposal both shall be submitted in one original and in number of copies 

specrned in the TDS and clearly mark each of them "Original : Technical proposal" and "Copy : 

-::-' ical proposal" ; "Original : Financial proposal" and "Copy : Financial proposal" respectively. 

-- '?" original and each copy of the tender shall be typed or written in indelible ink and shall be signed 

_ me person duly authorized to sign on behalf of the Tenderer. Th is authorization shall consist of a 

, en authorization and shall be attached to the Tenderer information sheet. The name and position 

by each person s igning the authorization must be typed or printed below the signature. All 

_ .?e s of the original and of each copy of the tender, except for un-amended printed l iterature, shall 

-e numbered sequentially and signed by the person signing the tender. Any interlinings, erasures or 

- erwriting shall be valid only if they are signed by the person s igning the tender. 

6.4.5. Tender Submission 

-0 submit a tend er some process shall be followed . There are some formal way and process that 

" 0 ld be done strictly as described by Mr. Sarwar. Fol lowing paragraphs will explain and concern 

-:lm e important tender submission process. 

- . ling and Marking of tender envelope 

-:De Tenderer shall enclose the original and all copies of Technical and Financial proposal in two 

>eparate single envelopes, duly marking the same as "Technical proposal" and "Financial proposal" 

- pectively. The envelope should contain fol lowing: 

• Bear the name and address ofthe Tenderer 
• Be addressed to the Purchaser at the address specified in The TDS. 
• Bear the name of the tender and the tender number as specified in the TDS.  
• The envelope containing the Technical proposal shall also bear a statement on the envelope 

"DO NOT OPEN BEFORE ----------", time and date for Technical proposal opening as 
specified in IDS. 

• The envelope containing the financial proposal shall also bear a statement on the envelope 
"NOT TO BE OPENED DURING TECHNICAL PROPOSAL OPENING". 

• If all the envelopes are not sealed and marked, the purchaser will assume no responsibility for 
the misplacement or premature opening of the tender. 
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mission Deadline of tender 

"'f must be received by the purchaser at the address no later than the date and time specified in 

- IDS. Tenders may be hand del ivered, posted by registered mail or sent by courier. The purchaser 

L on request, provide the Tenderer with a receipt showing the date and time when its tender was 

�· ·ed. 

e Submission of a tender 

-. ' tender received by the purchaser after the deadline for submission of tenders shall be declared 
-"'. wil l  be rejected, and returned unopened to the Tenderer. 

ifieation, substitution and Withdrawal of tender 

- Tenderer may modify, substitute or withdraw its tender after it has been submitted by sending a 
71tten notice, duly signed by the same authorized representative and shall include a copy of the 
morization. No tender shal l be modified, substituted or withdrawn after the deadline for the 

.-bmission of tenders . 

6.4.6. Tender Opening and Evaluation 
Op ening a tender 

ne purchaser shall open the envelope containing Technical proposal of tenders in public, including 

- odification or substitutions at the time, on the date and at the place specified in the IDS. Tenderers 

_ - their authorized representatives shal l be allowed to attend and witness the opening of technical 

�-oposal and shall sign a register evidencing their attendance. 

The appropriate name of the Tenderer, tender withdrawals and modifications or substitutions on 

:echnical proposal shall be read out aloud and recorded. The sealed envelope containing financial 

;>roposal shall not be opened at that time but recorded and read out aloud and initialed by a minimum 

of three members of the purchaser's tender opening committee. 

The purchaser shall open the envelope containing financial proposal in public of the Tenderers who 

5 bmitted substantially responsive technical proposal at the time of technical proposal opening. The 

others formal ities should be done similarly stated about technical proposal event. 

\fo tenders shall be rejected at the tender opening except for late tenders . 

Confidentiality a tend er 

After the opening of tenders, information relating to the examination, clarification and evaluation of 
tenders and recommendations for award shall not be disclosed to tenderers or others persons not 
officially concerned with the evaluation process until after the award of the contract is announced. 
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rification of tender 

-1.e purchaser may ask Tenderers for clarification of their tenders in order to facilitate the 
:::umination and evaluation of tenders . The request for clarification and response shall be in writing. 

y changes in prices shall not be sought, offer or permitted, except to confirm the correction of 

.:,.-Itn metical errors discovered by the purchaser in the evaluation of the tenders. 

C ntacting the Purchase." (Tende."er) 

?ollowing the opening of the technical proposal and until the contract is s igned no tender shall make 
.my unsolicited communication to the purchaser. Any effort by a tenderer to influence the purchaser 
-:nay result in the rej ection of its tender. From the time of tender opening to the time of contract 
�ward i f any Tenderer wishes to contact the purchaser, it should be done i n  writing. 

esponsiveness of tender 

A.. substantially responsive tender is one that conforms in all respects to the requirements of the 
:ender document without material deviation , reservation or omission . 

�on-conformities, Errors and Omissions 

In a substantially responsive tender, A purchaser may request that the Tenderer subm its the 
ecessary information or documentation, within a reasonable period of time, to rectify non-material, 

non-conformities or om issions in the tender related to documentation requirements . Such omission 
shall not be related to any aspect of the price of the tender. 

Co .... ection of arithmetical Errors 

The correction of errors is done when there is a discrepancy between the unit price and the total 
price, if there is an error in a total price corresponding to the addition or subtraction of subtotals, if 
there is a discrepancy between words and figures. Any arithmetical error shall be immediately 
notified to the concerned Tenderer. Any Tenderer that does not accept the correction of errors, its 
tender shall be disqual ified and its tender security may be forfeited. 

Tender Examination 

The purchaser shal l examine the tenders to determine the completeness of each document submitted. 
The purchaser shall evaluate the technical aspects of the tender to confirm that all requirements 
specified have been met without any material deviation or reservation. 

Evaluation of Financial Proposal 

The purchaser shall evaluate the financial aspects of each the tender to confirm that all requirements 
specified have been met without any cost deviation. 
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tiation with Tendeli'e r  

gotiation shaH be held with the lowest o r  any other Tenderer. It may b e  declared as 
orized activity. 

m parison of Tenderelo 

urchaser shall compare all substantiaHy responsive financial proposals to determine the lowest 
ted tender. 

-Qua lification (Tenderelo) 

- "  ffirmative tender satisfaction shall be based upon an examination of the documentary evidence 
: ihe Tenderers qualification submitted by the Tenderer. 

rchaser's Right to accept or to reject any or All (Tendelos) 

� e purchaser reserves the right to accept or rej ect any or all tenders, at any time prior to contract 
ard, without any liabil ity or obligation to inform Tenderers for the purchaser's action. 

6.4.7. Contract Award 

'ard Criteria of tender 
e purchaser shall award the contract to the Tenderer whose offer is substantially responsive to the 

·�der document and that has been determined to be the lowest evaluated tender provided that the 

Tenderer is determined to be qualified to perform the contract satisfactorily. 

Purchaser's Right to Vary Quantities 

The purchaser reserves the right at the time of contract award to increase or decrease the quantity, 

per item, of goods and related services originally specified, provided that does not exceed the 

ercentages indicated in the TDS and without any changes in the unit prices or other terms and 

onditions of the tender and the tender document. 

�otification of Award of tender 

?rior to the expiration of the period of tender val idity, the purchaser shall notify the successful 

Tenderer, in writing that it's tender has been accepted. 

Pel-formance Security of tendelO 

Within 1 4  days of the receipt of notification of award from the purchaser, the successful Tenderer 

shall furnish performance security for the due performance of the contract in the amount specified in 

the TDS .  
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rforrnance securit) s all be alid until a date 28 days after the date of completion of the 

l ier's performance obligations under the contract including any warranty obl igations . 

ina _ e 

- .; purchaser shall send the contract agreement and all documents forming the contract to the 

_ "'{:es sfu I Tenderer. Within 28 days of receipt of the contract agreement, the successful Tenderer 

:-.all sign, date and return it to the purchaser. Immediately upon receipt of the signed contract 

.:-eement and performance security from the successful Tenderer, the purchaser shall discharge and 

=mmed the successful tenderer's tender security. 

dvising Unsuccessful Tender'er's 
_-pon the successfu l  tenderer furnishing and signing the contract, the purchaser shall notify all other 

:- nderers that their tenders have been unsuccessful. 

'ght to Complain for Tenderer 
-\fly Tenderer has the right to complain it it has suffered or may suffer loss or damage due to a 

_ reach of duty imposed on the employer by DPDC board. The complaints shall be written and 

:; b mitted to the immediate higher authority for unsatisfactory decision of the employed purchaser 

:>card . 

Late subm ission of tenders 

The following cases are responsible for a late submission of tenders: 

• Failure to submit tender submission sheet as per tender requirement 

• Failure to submit tender security as per tender requirement 

• Non-compliance with requirement of validity of tender 

• Failure to quote tender price as per tender requirement 

• Non- fulfil lment of financial obl igations 

• Non- compliance with delivery schedule 

• Failure to meet the qualification criteria 

• Incomplete submission of specification submission sheet and Tenderer information sheet, 

duly signed. 

• Tender not signed or submitted by duly authorized person. 
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6 .5 .  P 'cular Conditions of Contract 

• 
::ase of particular condition of contract the following criteria are fol lowed: 

• The nature of goods to be supplied 

• Name of the supplier 

• Routine correspondence between parties may be in English or Bangia. 

• The purchaser's and suppl ier's contact detail 

omplete packing list indicating the content of each package shal l be enclosed in a water proof 

�\'elope and shaH be secured to the outside of the packing case. Each package shall be marked with 

-: elible ink in bold l etters as foll ows : 

a. Contract number 

b. Name and address of purchaser 

c. Country of origin 

d. Gross weight 

e. Net weight 

f. Package number oftotal number of packages 

g. Brief description of the content 

Proper monogram and environmentally neutral packing material shal l be used. The documents to be 
:JlOvided are as fol lows : 

• Copies of supplier' s i nvoice showing goods description, quantity, unit price, total amount. 
• Manufacturer's or supplier's warranty certificate 
• Inspection certificate issued by the nominated inspection agency or supplier's factory 

inspection report 

Certificate of origin for Tenderers 

The prices charged for the goods del ivered and the related services to be performed shall be fixed for 

the duration of the contact. The method and conditions of payment e.g. pay cheque should be made 

in Bangladeshi taka. No advanced payment wi ll be given. On delivery and acceptance, 95% of the 

contract price of the goods delivered shall be paid upon submission of documents within 28 days by 

the acceptance certificate issued by the purchaser. "All risks" insurance, including "war risks, riots 

and strikes" shal l be acquired for 1 1 0% of the del ivered cost of the goods on "warehouse to 

warehouse basis". The period of validity of the warranty shall be one year. The period for repair or 

replacement shall be 60 days after delivery. 
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6 .5 .1 . Tender and Contract Forms 

tender report has several documents and forms for supporting the tender process. Usually the 

_ �:> n ization provides the essential forms for Tenderers for apply. There are many tender and 

_.J tract forms in a tender process. They are: 

T ender Forms 

-:-e nder documents have several written tender Forms to accomplish the process of tendering. Tender 

- �bmission Sheet, Price Schedule, Specifications Submission Sheet, Tenderer Information Sheet 

\fanufacturer's Authorization Letter (where applicable), Bank Guarantee for Tender Security, Price 

Proposal Sheet. They are given below: 

Form G-l :  Tender Submission Sheet 

Ir lS a formal letter to the purchaser from Tenderer that the Tenderer will agree to follow al l the 
�onditions and instructions of whole tender process. 

Form G-2 : Price Schedule 

P rice schedule of goods and related services are specified in tabulated form containing item number, 
Jescription of item, Unit of supply, Quantity of unit's required, previous market price of a unit, total 
previous market price, and extra price to deliver the goods to final destination, total price delivered. 

Form G-3 : Specifications Submission Sheet 

It is a totally technical specification of goods. For example electronic meter is the item. So, 
manufacturer's name, model, connection process, rated frequency, vo ltages, currents, operating 
condition e.g. temperature, height, accuracy range, display unit, battery life, weight, calibration etc 
are mentioned in detailed. 

Form G-4 : Tenderer Information Sheet 

Here, general information of Tenderer, qualification information of the Tenderer, financial 
information of Tenderer are mentioned for either individual or joint venture Tenderer. 

Form G-S : Manufacturer's Authorization Letter (where applicable) 

It is a formal authorization letter to the purchaser from manufacturer for authorization to perform a 
tender process for Tenderer. 

Form G-6: Bank Guarantee for Tender Security 
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• � 15 a letter issued by a scheduled bank of Bangladesh for the bank guarantee of a Tenderer to the 
rchaser confirming the tender guarantee. 

Form G-l 0: Price Proposal Sheet 

:- is a price proposal to the purchaser from Tenderer to perform a tender process before the tender 
;)focess for ensuring the acceptance of tenderer's financial proposal. 

Contract FOI'ms 

C o ntact forms are appl icable for Tenderers from Purchaser. It consists of Notification of award and 

-ontact agreement. 

Form G-7 : Notification of Award 

h 1S a proposal letter to the Tenderer from procuring entity to an official pre acceptance of their 
ender proposal as unofficial contract award as it is not sure that the Tenderer may accept it or not. 

Form G-8 : Contract Agreement 

After a contract is awarded then a contract agreement shall be written . The fol lowing documents 
s hall be interpreted in the order of priority below: 

The signed form of contract agreement 

• The letter of notification of award 

• The completed tender submission sheet as submitted by the Tenderer 

• The completed price schedules as submitted by the Tenderer 

• The particular conditions of contract 

• The general conditions of contract 

• The schedule of requirements 

• The technical specification 

• Any other document l isted in the particular conditions of contract 

The purchaser, suppl iers and their witnesses will  s ign at the contract agreement. 

Form G-9 : Bank Guarantee for Performance Security 

It is a bank guarantee letter to the purchaser from a scheduled bank of Bangladesh at the request of 
supplier for the performance security. 
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6.5.2. Schedule of Requirements 

. .\£ter completing price schedule, the Tenderer shall quote prices for each item separately. List of 

goods , related services and delivery schedule are mentioned here. In a tabulated form item number, 

.1escription of items, unit of supply, Quantity of units required, point of delivery, date required are 

specified. 

6.5.3. Technical Specification 

The technical specification covers the design, engineering, manufacture, assembly, inspection, 

t sting at manufacturer's works before dispatch, supply and delivery of class 1 accuracy. It is not the 

Intent to specify completely herein all the details of the design and construction of material. The 

material shall, however, confirm in all respects to high standards of engineering, design and 

workmanship and shall be capable of performing for continuous commercial operation in a manner 

acceptable to the purchaser. The device shall conform to the IEe (International Electro technical 
Commission) standard for its service condition. The general technical requirements specify the rated 

vo ltage, current, frequency, power factor, power consumption etc. The general constructional details 

shall be described of the device. Salient features must present in a devices in case of additional 

requirement. 

6.5 .4. I)ravving§ 

The Technical drawings shall be submitted in the tender submission document if required. The 
drawings may explain the graphical representation of the equipments or devices which shall be 
purchased.  
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7. DESIGN - 2  

7.1 . Introduction 

;Ve have learned Steps of electrical distribution planning and voltage drop calculation from Design-2 

Department of DPDC (Room no- 1 2 1 5), B iddut Bhaban ( 1 1 th floor), 1 ,  Abdul Ghani Road, Dhaka -

1 000. Engineer Md. Aminur Rahman, Manager (Technical), Design-2 was our coordinator. On 1 0th 

July 201 0  we were present there. Our schedule time was 9 :00am to 5 : 00pm. 

7.2. Electrical Distribution Planning 

Ylr. Aminur Rahman gave us a complete approach of an electrical distribution planning. DPDC 

allows certain criteria to establ ish Distribution l ines. F irst of al l we are taught about the idea that 

why planning is need to be performed. Planning is the way to select the policy/procedure to achieve 

the mission, vis ion, goal, objective etc. The initial planning step is to estimate the magnitude of the 

ioad to be supplied,  including anticipated load development within the period under review, within 

the specified geographic area. In electrical distribution planning the chronological steps that DPDC 

h as taken are : 

7.2. 1 .  Identifying the Area 
According to our coordinator identifY the area of DPDC is to be done first. The whole project area 

should be divided into zones, one supply zone per 33/1 1 KV SIS or into sub-zones : one sub-zone per 

1 1  KV switching station, 1 1  kV feeders and Distribution transformers. 

7.2.2. Mapping 
Collect maps and/or mains records of the area of DPDC has to be supplied. 1 : 5 000 and 1 : 1 200 scale 

maps shall be used for all planning works. For small planning j obs where no proper maps are 

available, sketch maps (not to scale) may be used. For larger j obs the Surveyor General shall be 

requested to survey and map the project area. This procedure can take months or years depending on 

the size of the area involved so that suitable notice must be given. If time does not permit for long 

delay, this may be done through profess ional private survey companies after taking necessary 

approval. 

7.2.3 . RecQrding Existing System 
Collect details of the existing system of DPDC in the subjected area. This should be assembled on 

the geographic main records maps of the area and on the relevant single line diagrams. Due to the 

poor state of main record keeping in the past it should not be assumed that record drawing are up to 

date and correct. Records should always be checked physically on site and amend as necessary. 
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. or surveying existing load, DPDC shall col lect as much detail as possible of the existing loading 

.:onditions in the subject urea. This should comprise the maximum loads on all 1 1  KV feeders and 

�ll d istribution transformers. 1 1  KV feeder loadings are always available from substation records. In 

e a program of checking and recording the maximum load at peak time of the year on all 

:lStribution transformers on the system will be started. In the meantime, the data routinely available 

�om the C&M Circles may be utilized. Alternatively, loads may be estimated by counting the 

� mber and type of services with their connected load and supplying the diversity factors as 

entioned in the planning guide. 

7.2.5. Load Forecasting 
I: is necessary for DPDC to estimate load forecasting for at least 5 years ahead of the load to be 

:atered for. A maximum of 7 years forecast must be made for sizing a 33/1 1 KV substation. This 

ust be done by assuming an appropriate annual growth rate over the existing loads. Past records 

may be a guide line in this respect. In addition, all known and possible future large loads (200KW 

and above) must be taken into consideration. This will take the form known of possible future 

jevelopments such as office building, factories, residential areas etc. Location of all of those loads 

must be identified in order to plan the distribution feeders. 

7.2.6. Plann1ng the System 
The position and s ize of all DPDC's transformers shall be decided. However, there must also be 

:aken into consideration the Route of feeder (cable + conductor) .  The two are interdependent. The 

location of all new and rehabil itated lines must then be decided. They should all run alongside roads 

_lose to the bui ldings they are to supply. Place of SIS in the proper area should come into 

cons ideration. 

For distribution planning these phenomena should be considered carefully :  

• The route of all overhead l ines and cables 
• The required size or capacity of all overhead l in es and cables 
• The location and capacity of all transformers 
• The location of sectionalizing points and specifying the type of all switch and fuse gear 
• The settings or rating of all protective devices (in liaison with protection engineer) 

A case study: 

7.2.7 . Voltage Drop Calculation in a Distribution Line 

Mr. Aminur Rahman showed us how to calculate voltage drop in a distribution l ine regarding 

Transformer MY A and distance between multiple transformers . For the system shown in Fig. 9 we 

determine the percent voltage drop to the high voltage terminals of each transformer running at full 

rate. Assuming, Power factor = 0.8  (lagging) and Demand factor = 0.6 

Suppose we consider an area with a substation of 1 1  KV feeders located at point A. There are three 

transformers placed at point B, C and D. We draw a s ingle line diagram of that Distribution line. 
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'ow \ve need to cal - e end po int voltag e dro p. The vo ltag e drop calculation is need ed if we 

- -ant to min imize th e loss at the d istribution lin e  and supplying quality rated voltag e  to the custom er. 

h er than this if distri butio n lin es need to extend further we need v oltag e drop calculatio n. In our 

:0 ntr y  at 1 1  KV lev el m aximum 3 %  voltag e  dro p consid ered as acceptable rang e. 

3 3 ./  H ':'V Sub Station 

Sln8'[� hn"? diagram of an area of 11 <v O .. ·.:r HO!':ad ::��do:r 

Figure 9: Geograph ical view of an area having SIS, distribution line, transformer 

We simplifi ed the g eographical vi ew to a si ngle line d iagram for easi er calculation purpose. All the 

d i st ance are in m iles. 

11 KV BU� 

A D 

0.75 mile 0.45 mile 0.65 mile 

500 �VA ,00 KVA 800 KVA 

Now we add up voltage (KVA) o f  the transfonn er at second last point i . e. C (800 KVA+300 KVA = 

1 1 00 KV A) . similarly find at B point i. e. (800 KV A+ 300 KVA+500KV A= 1 600 KV A) 

11 KV BUS 

A ( D 

U.75 mile 0.4s mUe 0.65 mile 

1600 KVA 1100 KVA BOO KVA 

For calculation we co nv ert KVA rating to kilow att rating by multiplying with Power factor = 0.6  
(lagging) and Demand factor  = 0 .8  
At point D, 800*0 .6*0. 8 = 3 84 KW, At point C, 1 1 00*0.6*0.8 = 528 KW and 

At point B, 1 600*0. 6*0.8 = 768 KW 
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8 D 

J.75 mile 0.45 mile 0.65 mile 

768 KW 52�KW l84 kW 

Th e fomlUla for calculating voltage drop is given below: 

Voltage drop at a point = (Load at transfonner * Distance in miles) / Conductor's Resistivity factor 

[Hint: Line's conductor's resistivity factor is 1 1 70 kw-miles for 1 00 mm2 cable] 

·oltage Drop at point A = (768 * 0 )  / 1 1 70 = 0 % 
Voltage Drop at point B = (768 * 0.75 ) / 1 1 70 = 0. 492 % 
Voltage Drop at point C = (528 * 0.45 ) / 1 1 70 = 0.695 % 
Voltage Drop at point D = (3 84 * 0.65 ) / 1 1 70 = 0. 908 % 

11 KVBUS 

A 

0.75 mile 0.45 mile 

0.492 % 

o 

0.65 mile 

0.695 % 0.908 % 

Voltage drop at end point D is 0.908 %. This is acceptable as technical point of view. At 1 1  KV 

distributions level maximum acceptable range of voltage drop is 3 .0%. 
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8. DESIGN - 3  

8.1 . Introduction 

We have learned Operation and maintenance of substation, Essential part of a substation, 

maintenance and protection of trans fonner, Operation and maintenance of circuit breaker, Operation 

and maintenance of relay, si ngle l ine diagram of a complete substation, Different type of electrical 

po les from Design-3 Department of DPDC (Room no- 1 2 1 6), Biddut Bhaban ( 1 1 th floor), 1 ,  Abdul 

Ghani Road, Dhaka -1 000. Engineer Sanjit Kumar Ghosh, Manager (Technical), Design-3 was our 

coordinator. On 1 7th July 201 0  we were present there. Our schedule time was 9 :00am to 5 : 00pm. 

We also visited Narinda grid substation and RMU at Dhaka stadium on that day. We observed the 

equipment and operation of that SIS. We vis ited Bangabandhu National Stadium Ring Mean Unit 

(RMU). Also observed load management, control room activity, power factor monitoring. 

8.2. Single line diagram of Narinda SIS 

Mr. Sanj it gave us an single line diagram of Narinda grid SIS. The Fig. 1 0  shows single line of 

Narinda 1 3 2/33 kV grid substation . This SIS also has 3311 1 kV part. There are seven feeders at 

distribution level. New Ramna ( 1 32/33 kV sis) gets one feeder, Kumartully (3 311 1 kV sis) gets two 

feeders, Bangshal (3311 1 kV sis) gets 2 feeders, Kaj la (3 3/1 1 kV sis) gets two feeders. 
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Figure 10: Single Line Diagram of Narinda SIS 
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8.3. Essential Parts of a Sub-Station 

o r coordinator discussed about some SIS components. A substation needs some essential 

<XIuipment to run the SIS properly. A substation must contain the following components: 

• Power transformer. 
• Current Transformer. 
• Potential Transformer. 
• Circuit Breaker. 
• Isolator 
• Lightening Arrester I Surge Diverter. 
• Auxiliary Transformer. 
• Bus bar. 
• Battery and Battery Charger. 
• Control Relay Panel. 
• AC & DC Distribution Panels. 
• Conductor 

8.4. Maintenance and inspection of Sub-Station Equipment 

According to Mr. Sanj it SIS equipments of a sub-station required frequent maintenance and 

Inspection. It is always necessary to maintain and inspection on a schedule basis. Fol lowing are the 

listed maintenance and inspection list: 

Maintenance of Substation Equipment 

The maintenance of a substation should be on regular basis.  It may be based on time or emergency 

basis. They are li sted below: 

• Schedule Maintenance. 
• Emergency maintenance. 

Inspection of Substation Equipment 

Substation equipment should be inspected frequently. Otherwise the efficiency can be lower by the 

time. The inspection schedules are given below: 

• Daily Inspection. 
• Weekly Inspection. 
• Monthly Inspection. 
• Quarterly Inspection. 
• Half-yearly Inspection. 
• Annual Inspection. 
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8.5 . fain nance of Transformer 

A transformer is the main part of a SIS as told by our coordinator. A power transformer requires 

frequent maintenance. Maintenance ensures proper rated voltage, frequency, and efficient voltage 

stepping for long time. We need the fol lowing l isted maintenance of a transformer. 

Test oil sample of transformer main tank & tap changer tank 

• Check condition of oil  gauges and oil  level. 
• Check for oil  leakage & integrity of gasket j oints. 
• Check the tightness of nuts & bolts. 
• Check the insulation resistance of bushing. 
• Check that si l ica gel crystals are blue. 
• Check the performance of oil temperature & winding temperature meter. 
• Check insulation resistance between each winding and ground 
• Check of physical condition and the insulation resistance. 
• Check tightness of primary s ide & secondary terminals. 
• Check the ratio and justify the accuracy. 
• Check for oi l  leakage for o il immerged CT and PT. 
• Check the dielectric strength of oil .  

8.6. Maintenance of Circuit Breaker 

Circuit breaker is also another essential part of a SIS as told by Mr. Sanj it. During the abnormal or 

faulty condition a circuit breaker operate by clearing the fault by opening the contact from the faulty 

part. The opening should be always automatic. But the closing may be manually done if necessary. 

The maintenance of circuit breaker is done by the fol lowing way : 

• Timing and Insulation resistance test. 
• Measurement of contact resistance. 
• Check SF6 gas pressure and the Charging Mechanism.  
• Check security of couplings and pipes. 
• Measurement condensation temperature (Dew point) of gas. 
• Check operation of pressure gauges, hydraulic pressure. 
• Check accumulator pre-charge pressure. 
• Check for oil  l eaks and low pressure oil  tank oil  level. 
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8.7. Types of Relay 

There are different types of relay as informed us by our coordinator. Protective relaying is necessary 

with almost every electrical p lant. Between generators and the final load points, there are several 

electrical equipments and machines of various ratings each need certain adequate protection. The 

protective relaying senses the abnormal conditions in a part of the power system and gives an alarm 

or isolates that part from the healthy system. There are different types of relay. 

• Electro-mechanical. 
• Static relay. 
• Digital or Numerical. 

8.8. Maintenance of Relay 

Mr. Sanj it told us that maintenance IS continuous process, where the operation will be done 

according to the proper maintenance of the relay in a schedule basis .  Fol lowing maintenance is done 

accordingly. 

• General cleaning of both inside and outside. 
• Check for looseness of connections .  
• Check operati on and accuracy of instruments . 
• Carry out insulation tests between wiring and earth, and between circuits. 
• Check operation of all alarms and control functions .  
• Carry out secondary inj ection tests of relays. 

8.9. Single Line Diagram of a Complete Sub-Station 

A complete substation 's  diagram is provided by Mr. Sanjit where there are various indoor and 

outdoor switchgear equ ipment. Each equipment has a certain functional requi rement. The equipment 

are either indoor or outdoor depending upon the voltage rating and local condition. Generally indoor 

equipment is preferred for voltage up to 33 kv . For voltage of 33kv and above, outdoor switchgear 

i s  preferred.  The outdoor equipment is installed under the open sky. The bus bar i s  made of rigid 

aluminum tube supported on post insulator. Incoming and outgoing circuits are connected to bus 

bars. A complete SIS contains three levels of bus bar. They are 1 3 2 kV, 33 kV and 1 1  kY. 
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Circuit breakers are the switching and current interrupting devices. A bus coupler is a device which 

is used switch from one bus to the other without any interruption in power supply and without 

creating hazardous arcs. Power transformer is used to step up or down the voltages and transfer 

power from one AC voltage to another AC voltage at the same frequency. Fig. I I  shows a complete 

single line block diagram of a substation. 

Bus Coupler 

Bus Bar 

Bus Bar 

Bus B20r 

LEGEND: 

I . Circult B reaker 0 
2. Transformer ---<:a:>-
3. Isolator -0-

Figure 1 1 :  Single Line Diagram of SIS, grid, distribution line & electrical equipment 

Department of Electrical and Electronic Engineering, East West University -�58 



Undergraduate Internship 

8.1 o .  Different Types of Poles 

Mr. Sanjit  provided us installation diagram of electrical poles which are commissioned by DPDC. 

An electrical pole is used to carry overhead electrical wire for supporting purpose (swing). Different 

types of pole are found in our distribution system e.g. top mount pole and side mount pole. Pole is  

made of RC.C.  (reinforced cement concrete) or wood. Fig. 1 2  (a) and (b) shows the dimension for 

constructing two types of pole. All measurement is in m i ll imeter. 

'>00 

.300 

Figure 12:  (a) Top Mount Pole 
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A pole contains many components to supplement a transformer connection. The isolator or 

disconnecting switch is used for disconnecting a circuit from the faulty side. Lighting arresters 

(surge arresters) divert over-voltages to earth and protect the equipment from over-voltages . Bracket 

is used to hold the above components. Insulator separates a conductor of electricity from other 

conducting body. Fig. 1 3  shows the pole connected with different electrical component. 

Fiberglass with pOlymer ribs insul ator 

Eyebolt 
-....... _. 

Hot clamp 

.--� 
., 
.' 

1"'1111�_ Llghtmng arrestor 

------- Disconnect sWitch 

- � .. ---------
- ���::;;;�-----,�� 

Figure 13:  Distribution Transformer with Pole connection & electrical equipments 

In a electrical pole transformer, different types of wire are connected for transmitting energy and 

communication purpose. Usually primary wires connected with HT. side of distribution transformer 

and have 1 1  kV Secondary wires connected with L.T. side of distribution transformer and each wire 

has 240 volts. The electrical connection of houses is taken from the secondary wire. Sometimes 

phone l ines are connected to the electrical pole. Fig. 1 4  describes common electrical distribution line 

connection. 
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Figure 14 : Common Electrical Distribution Lines 

8.1 1 .  Power Distribution in an interconnected Power System 

According to our coordinator the necessity of proper power distribution is very important as he 

discussed it briefly to us. Modem Electrical power systems are large interconnected AC network. 

The total network is divided into a few regional zones (Areas). Each area controls its own load, 

frequency and generation. Adjacent independently controlled areas are interconnected to from a 

RegionallNational Grid. 

The National Load Control Centre determines the exchange between regional zones. Regional load 

control centre control generation in the respective zone to match the prevailing load so as to maintain 

frequency within target (49-51  Hz). During the low frequency !high load the region imports power 

from adjacent surplus region. During the high frequency flow load the region export power. 

8.1 2. Voltage levels in Network and Sub-Station 

There are several voltage levels in the total power supply system as discussed by Mr. Sanjit. The 

network has various voltage levels for generation, transmission, distribution, utilization, control and 

protection. Generation is at voltage up to 11 kV AC r.m.S. (phase to phase). This is due to design 

limitation of AC generators. Long distance high power transmission is by Extra High Voltage (EHV) 

AC lines rated 132 kV, 220 kV, 400 kV, 760 kV For long distance and higher power, higher voltage 

is economical and essential. In special cases, HYDC transmission is preferred. The rated voltage for 

long distance HYDC transmission are ±400 kV, ±500 kV, ±600 kV Backbone transmission network 

is by EHV AC transmission lines (400 kV AC). Distribution is at lower AC voltages between 132 kV 

AC and 3 . 3  kV AC. Utilization is at low voltage (up to 1 kV) and medium voltage up to 33  kV The 

factory sub-station received power at distribution voltage up to 3 3  kV and step it down to 440 volts 
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AC. Larger factories receive power at 1 3 2  kV and having internal distribution at 3 . 3  kV, to 440 volts 

AC. The Fig. I S  shows difference voltage level from power generation to distribution through step

up or step-down transformer. 

To house u pto 240 V 

Primary Distrib ution 
Su b-Station 

3 3 / 1 1  kV 

Secon dary Distri bution 

Transformer 1 1 / 0 .4 kV 

Figure 15: Diagram of Power Distribution system with transfonner voltage rating 
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9. SYS1EM OPERATION AND SCADA 

9.1 . Introduction 

We have learned about SCADA and its functional activities, SCADA system components, SCADA 

communication in DHAKA division and online statistics of SCADA by DPDC from System 

Operation & SCADA (Dhanmondi, Katabon). Engineer Md. Abul Kalam Azad, Deputy Manager 

(Technical), System Control & SCADA Circle, Dhaka Power Distribution Company Ltd, 3,  

Sonargaon Road, Katabon Dhaka was our coordinator. On 24th July 201 0  we were present there. 

Our schedule time was 9:00am to 5 :00pm. 

9 .2. Supervisory Control and Data Acquisition 

We are taught about SCADA and its operation from our coordinator. SCADA is an acronym that 

stands for Supervisory Control and Data Acquisition. SCADA refers to a system that collects data 

from various sensors at a factory, plant or in other remote locations and then sends this data to a 

central computer which then manages and controls the data. 

Mr. Kalam informed us about the versatile uses of SCAD A system not only in Electrical system but 

also in other sectors. SCADA is a term that is used broadly to portray control and management 

solutions in a wide range of industries. Some of the industries where SCADA is used are Water 

Management Systems, Electric Power, Traffic Signals, Transit Systems, Checking statuses of 

sensors, Environmental Control Systems and Manufacturing Systems. 

Our coordinator explained about the peripherals and control interfaces of SCADA. He told us that a 

SCADA system usually includes signal hardware (input and output), controllers, networks, user 

interface (HM!), communications equipment and software. All together, the term SCADA refers to 

the entire central system. Most control actions are performed automatically by Remote Terminal 

Units (RTU) or by programmable logic controller (PLC). In SCADA systems, RTUs and PLCs 

perform the majority of on-site control. The RTU or PLC acquires the site data, which includes 

meter readings, pressure, voltage, or other equipment status, then performs local control and 

transfers the data to the central SCAD A system. 

9.3. Overall Functional Activities of SCADA 

Mr. Kalam told us some of the functional activities of SCAD A. SCADA has functional advantages 

on various electrical control systems. On demand basis, it is used at the Load Distribution Center for the 

efficient load management. The functional activities of SCADA are listed below: 
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• During the power cnsis effi ient power management can be done u ing cada s stem. Th is is 
done by load sheeding in a balanced way wh ich is generally known as LDC (Load 
Distri bution Center) . 

• To manage load demand during distribution system break down or overloading. 
• To keep informed top-level management about power supply status during any emergency 

situation. 
• To provide daily and monthly power supply status reports to the top management and other 

related agencies . 
• According to the priority base demand load shedding is occured. e.g. The electricity supply 

to the residence of president and Prime Minister should never i nterupted. 
• All electrical equipments in the existing system can be operated automatically using special 

computer software in scada system. 
• By using SCADA system Cost reduced efficiently.Because less manpower is 

needed.Manpower used only for control ling purpose. 
• Maintanence team informed in case of any fault occured in the system. 
• Bill ing system (metering) for large consumer is made from S CADA 
• For long transmis ion line, if any fault occured then identification is a problem.By scada 

system fault calculation and location of fault area can be identified easiely. 

To attend above mentioned activities, experienced engineers and operators are engaged round the 
clock in the SCADA central control room. 

9.4. SCADA System Component 

As far as we have seen the SCADA system, we learned about the components of this system. A 
SCADA System usually consists of the fol lowing subsystems, which is very essential to 

accumulated all the S CADA peripherals .  A Human-Machine Interface is the apparatus which 

presents processed data to a human operator and through this the human operator monitors and 
controls the process. The supervisory (computer) system acquires data on the process and sending 
commands to the process. 

Mr. Kalam informed us about the backbone of RTU According to him the Remote Terminal Units 
(RTUs) are connecting to sensors in the process by converting physically sensed signals to digital 
data and sending this data to the supervisory system. Programmable Lo,gic ControJ.1e.r (PLCs) used as 

field devices because they are more economical, versatile, flexible, and configurable than special
purpose RTUs. Communication infrastructure connecting the supervisory system to the Remote 
Terminal Un its is shown Fig. 1 6 . 
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Figure 16: SCADA Architecture 

9.5, Human Machine Interface (HMI) 

Our coordinator d iscussed some technical facts about the HMl The HMI of a SCADA system is 

where data is  processed and presented to be viewed and monitored by a human operator. HM£'s are 

an easy way to standardize the facilitation of monitoring multiple RTU's or PLC's (programmable 

logic controllers). Usual ly RTU's or PLC's will run a pre programmed process, but monitoring each 

of them individually can be difficult because they are spread out over the system. RTU's and PLC's 

had no standardized method to display o r  present data to an operator, the SCADA system 

communicates with PLC's throughout the system network and p rocesses info rmation that is easi ly 

disseminated by the HMI. HMJ's can also b e  linked to a database, which can use data gathered from 

PLC's or RTU's to provide graphs on trends, logistic info, schematics for a specific sensor o r  

machine o r  even make troubleshooting guides accessible. 

9.6. Remote Terminal Unit (RTU) 

The brains of a SCADA system are perfonned by the Remote Terminal Units according to our 

coordinator. The RTU connects to physical equipment. Typically RTU converts the electrical s ignals 

from the equipment to digital values such as the open/closed status from a switch or a valve or 

measurements such as pressure, flow, voltage or current. By converting and sending these electrical 

signals out to equipment the RTU can control equipment, such as opening or closing a switch or a 

valve, o r  setting the speed of a pump . RTU is a microprocessor controlled electronic device which 

i nterfaces objects in the physical world to a distributed control system or SCADA by transmitting 

telemetry (a technology that allows remote measurement and reporting of information) data to the 

system or altering the state of connected objects based on control messages received from the 

system. Fig. I 7  shows the block diagram ofRTU component. 
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Buiding Bl ocks of a n  Intel l i g e nt RTU 
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Figure 17: Building Blocks ofRTU 

9.7. Communication Infrastructure and Method 

·1 

Mr. Kalam taught us about the communication method of SCADA system. SCADA systems have 

traditionally used combinations of radio and direct serial or modem connections to meet 

communication requirements . The remote management or monitoring function of a SCADA system 

is often referred to as telemetry. These communication protocols are standardized and recognized by 

all major SCADA vendors. It is good security engineering practice to avoid connecting SCADA 

systems to the Internet so the attack surface is reduced. When distance is short then we use physical 

wire for communication. For long distance physical wire is not suitable, because in copper cable data 

becomes attenuated and there is a chance for missing data. To solve this problem we can use fiber 

optical cable. But we need a fiber converter here. So, for long distance communication best way is to 

use radio link for sending and receiving data. Frequency range i s  UHF in radio link. 

9.S. SCADA in Bangladesh 

Our coordinator gave a brief history on SCADA system III Bangladesh. SCADA was started 

functioning from July 1 998 to control Distribution System operation from one point through 

Microwave l ink. All 1 32/3 3 KV & 3 311 1 KV substations located within the Greater Dhaka District 

area are l inked with SCADA central control room located at Katabon, Dhaka. Within capital city 

area 1 1  KV line from 3 3 11 1 KV substation are also incorporated with the SCADA system. SCADA 

central control room manages the load and distribute to different area within Greater Dhaka District 

by contacting Power Grid Company of Bangladesh (pGCB)'s load dispatch centre and with the 

regional control rooms. 
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9 .9 .  SCAD Control ystem Commurucauon in Dhaka Division 

Mr. Kalam gave us a map of interconnected communication of SCADA system of DPDC. The 

communication media used in SCADA system are radio link, pilot wire for receiving and sending 

data between the SIS . Fig. I 8  shows the block diagram of SCADA communication system of Dhaka 

division. 
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Figure 18: SCADA Control System Communication in Dhaka Division 
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9.1 0 .  Online Statistics in SCADA by DPDC 

A day to day comparison of generated voltage of transmission l ine, Supply and demand of energy 

for the consumer from present and past records is l isted in online statistics of SCADA. Onl ine 

Statistics in SCADA by DPDC are showed below: 

Last Update: 22- 1 1 -2010, 3:00 PM 

Nominal System Status Current System Status 

1 32 KV voltage 

33 KV voltage 

1 1  KV vo ltage 

Power Factor 

Yesterday 

Supply 

System Demand 

Load Shedding 

Today 

Supply 

System Demand 

Load Shedding 

5 0Hz Frequency 

1 25 .9 KV 

3 0. 6 KV 

9.9 KV 

0 . 8 9  

497.3  MW - Yesterday (8 :00 PM) 

497.3 MW - Yesterday (8 : 00 PM) 

o MW - Yesterday (8:00 PM) 

497.3 MW - Yesterday (8 :00 PM) 

497.3 MW - Yesterday (8 : 00 PM) 

o MW - Yesterday (8 :00 PM) 

50 .6 Hz 

Department of Electrical and Electronic Engineering, East West University 



nd rgra ua(e lot ro hi 

10. CONCLCSION 

An essential precondition for industrial development is uninterrupted supply of energy. In generating 

and distributing electricity, the failure to adequately manage the load leads to extensive load 

shedding which results in severe disruption in the industrial production and other economic 

activities. 

A major hurdle in efficiently del ivering power is caused by the inefficient d istribution system. It is 

estimated that the total transmission and distribution losses in Bangladesh amount to one-third of the 

total generation Problems in the Bangladesh's electric power sector include corruption in 

administration, high system losses, and delays in completion of new plants, low plant efficiencies, 

erratic power supply, electricity theft, blackouts, and shortages of funds for power plant 

maintenance. Overall, the country's generation plants have been unable to meet system demand over 

the past decade. 

The government has embarked on a well-planned policy to generate more energy through higher 

public and private investment, reduce system loss to the minimum and harness natural gas, solar 

power, atomic power and hydroelectric resources. Providing electricity efficiently to the consumer 

with new ideas, DPDC has become the role model for the other government organizations. To attain 

the higher international quality of services DPDC is always a step ahead than other electrical 

companies in Dhaka. 

Through our whole internship program we try to summarize the whole idea about their activities . We 

are taught the function and works of every department gradual ly. We observed and noted from the 

very beginning to the end of a complete proj ect establishment through p lanning, designing, 

tendering, technical evaluation, prospect and viability gradually. The dai ly, monthly and yearly 

progress report, executive summary and annual development report help us to visualize the mass 

area in an organization. 

A combined and organized structure is present in this organization. Within two and a half years, 

successful strategies make the company profitable and by the modem services through CSS and DSS 

it ensures a bright future in the energy sector. Providing flawless services at distribution level with 

upgrading and maintaining distribution lines, underground cable, substations, transformer, RMU as 

well as constructing new distribution l ine to provide energy for consumer, DPDC is strongly 

committed . In case of electrical disasters and fault, the team is dedicated to provide services at once. 

Continuous improvement by their services and strategies, DPDC maintains its MOTO (Dependable 

Power - Delighted Customer) . With energetic and corruption less employee and their up to date 

services DPDC wil l  become superior power d istribution company. 
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APPENDIX A 

Acronyms 

� ADB Asian Development Bank 

� I M F  I nternational Monetary Fund 

� J ICA Japan International Cooperation Agency 

� M D G  M illenniu m Development Goals 

� B P D B  Bangladesh Power Development Board 

� D ESA Dh aka Electric Supply Authority 

� D P D C Dhaka Power Distribution Company 

� D ESCO Dhaka Electric Supply Company Ltd. 

� GOP Gross Domestic Product 

� GO B Government of Bangladesh 

� GWh Giga Watt hour 

� I PP Independent Power Prod ucer 

� KWh Kilo-Watt-Hour 

� KV Kilo-Volt 

� M KWh Mill ion Kil o-Watt- Hours 

� MTk Mill ion Taka 

� MW M ega Watt 

� P B S  PoUi Bid dut Samity 

� P D B  Power D evelo pment Board 

� RE B Rural Electrification Board 

� PGCB Power Grid Company B angladesh 

� DPP Devel opment Project Proforma 

� PP Project Proforma 

� N PV Net Present Value 

� A D P  Annual D evel opment Program 

� B C R  Benefit-Cost Ratio 

� I RR I nternal Rate Return 

� PPP Public Private Partn ership 
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