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Executive Summary 

Rural Electrification Board (REB) is the pioneer in providing electricity for thousands of villages 

in Bangladesh. Palti Bidyut Samity's are the co-operative societies of REB which are actually 

taking the responsibilities of distribution of power. There are total seventy Palli Bidyut Samity 

under REB and Pall.i Bidyut Samity-l is one them. I have completed my internship in Palli 

Bidyut Samity-1. I started my internship on 30th August, 2010 in Palli Bidyut Samity-l.The 

duration of this internship was three months (two days a week). During my internship period I 

visited all the departments of Palli Bidyut Samity-I, their distribution substation (Nobinogor, 

Savar) and grid substation (Hamannogor, Savar). I also got the opportunity to visit two power 

plants which generates electricity for PBS-I; these are, Summit Power Limited (Ashulia, Savar) 

and United Power Generation and distribution Company Limited (EPZ, Savar). 
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Chapter 1 

.1.1. Objective 

Internship is a part of fulfillment of the undergraduate degree in EEE department of the East 

West University. Internship provides an opportunity to apply theoretical skills that we have 

learned in university and test their application in a particular career before permanent 

�ommitments are made. In addition, this is a scope to obtain the perspective of a work 

environment and benefit from a mentor or supervisor's experience and advice. I have completed 

my internship in Palli Bidyut Samity-L PaHi Bidyut Samity-l is the leading electricity 

distribution company in rural and industrial area around Dhaka city. Palli Bidyut Samity-l 

provided me an excellent opportunity to unify my theoretical knowledge with practical 

knowledge of the production and distribution of power sector. 

1.2. Company Profile 

With a Presidential Ordinance III October 1977, The Bangladesh Rural Electrification (RE) 

Program was founded & established the Rural Electrification Board (REB).It is a semi

autonomous government. agency which is responsible for providing electricity in rural area of 

Bangladesh. From the very beginning, the programme's motto was to use electricity as a means 

f creating opportunities for improving agricultural production and enhancing socio-economic 

evelopment in rural areas as well as the improvement of the living standard and quality of rural 

people. PBS is a consumer owned organization. Their basic principle is to serve as a co-operative 

organization for distributing electric power to its members. It is an independent corporate body 

S Ibject to all applicable laws and prescribed Bye-Laws and is responsible for the efficient and 

ffective management of its affairs including proper and successful construction, operation and 

maintenance of its electric distribution. 

Today there are 70 operating rural electric cooperatives called 'Palli Bidyuit Samity (PBS), 

-hich bring service to �pproximately 79,00,000 new connection being made and more than 

.000 kms of line being constructed each year. Electricity is now available to operate 86,766 

'Tigation pumps, 62,875 small and cottage industry units, 373,119 commercial setups and 8,733 

:her establishments in the rural areas. The total number of the member of Palli Bidyut Samity-l 

2, 94,000(two lacks ninety four thousand). Palli Bidyut Samity-l is one of the four Samity 

9 
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among 70 which are l11aking profit. PBS-I has been subdivided into five departments and these 

are given below: 

� Member service 

� Consult Service 

� NIPOR Service 

� Finance Section 

� Engineering Sect ion 

The programme of REB is listed in table 1.1 (as 011 October, 2010): 

Number of Approved Projects 45 

Number of Approved PBSs 70 

Number of REB organized 70 

Number of PBSs electrified 70 

� 
j'J_umber ofdistrict under the REB programme 61 

Number ofUp-Zillas under the programme 433 

Number of villages electrified 1 48,380 

Total distribution line constructed 'I 2,22,780 Km 

Total 33111 KV sub-stations constructed and 426 

ommissioned 

Installed Capacity of Sub-stations 2825 MVA 
Number of population in Programme Area 9,25,13,296 

System Loss :1 14.85% 
r 

Table 1.1: rhe Programme of REB 
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Th� features of Palli Bidyut Samity-I in table 1.2: 

'lumber ofUp-Zillas under the program 4 

�umber of grid substations 6 

"umber of distribution substations 19 

Total number of the consumers 1,71,76 8 

Domestic consumers 1,42,959 

Commercial consumers 1 8,769 

General power 4489 

Large power 83 

Street lights 138 

Resale to other PBS 69 

Total demand 260MW 

Present system loss 8.76% 

Table 1.2: The features of Pal" BIdyut Samlty-l 

.3. Generation scenario 
Th Rural Electrification Board (REB) has an endless vision which comprises financial support, 

: hnical oversight, and long-term direction to the rural electrification program in Bangladesh. 

moughout its 32 years history, REB has performed very well and contributed to the continual 

'f elopment of this program. REB has sponsored the foundation of 70 PBSs connecting nearly 

million electric services, representing slightly over 45% of the rural population of Bangladesh. 

7l1e power crisis in Bangladesh faces a serious challenge in rural areas and REB has been 

_reparing itself to provide technical leadership to overcome the challenges. In the aim of 

Ie iating the power shortage problem of the country, the Ministry of Energy, decided to go for 

all scale power generation on B.O,O. (Build, Owned, Operate) basis under the support of REB 

accordingly gave directives to REB in 199 8 for the construction of 10 MW power stations in 

- ancially viable PBSs, 

�B, accordingly, selected three sites, namely Dhaka PBS-I, Narsingdi PBS-I and Comilla 

B -I for implementing its I st phase of Small Scale Power Generation as Pilot Project. 

11 
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Guaranteed Net Plant Capacity of each of the power station is 11 MW. The Palli Bidyut Samities 
Rural Electric Societies) are the non government electric co-operative institution in the power 

sector distributes power in the rural areas of the country through their network. To fu Ifill the 
demand, Summit Power Limited and United Power Generation are established with help of 
financial aid and guidance ofPalli Bidyut Samity-I (PBS-I). 

1.4. Socio-economilc· impact 

Before our liberation in the year 1971, PBS little facilities created for the rural people. In 1972, 

Rural Electrification Directorate (under Power Development Board) was established to get ready 

efforts for electrifYing rural areas. In 1976 NRECA performed a probability study for reaching 

electricity to each and every rural home and other rural establishments. As a result Rural 

Electrification Board was formed to start efforts at bringing down changes in rural living 

atterns. Over the last 28 years, the program has reached about 433 thanas of the country, thus 

making it a center development program. The program has brought light to many families, until 

now remaining in complete darkness. It has given them the clarification towards modem lining, 

freedom from poverty, malnutrition and hunger. Electricity has brought many families close to 

the rural homes. Some of them are thinking of taking new plans in industrial and agricultural 

ec.tors. 

Palli Bidyut Samity has provided jobs to rural families. In addition, a total of 8000 persons are 

employed in the constru�tion firms and consulting offices working for the program. Rural people 

0\\1 have much better work-habits and an improved sense of discipline and social security. 

_ ileracy rate in the rl!lral areas has improved rad ically due to the development of mass education 

r gram. Poor workers can attend the night schools at the end of the day's business. They can 

L sit beside the children to supervise their education. Living pattern in rural areas have 

anged due to introduction of new consumer items and like refrigerator, television, rad io, 

assette players, fans etc. By dint of TV, people are now keeping informed about the latest state of 

-ports, culture and political deve lopments. Villages are experiencing a kind of urbanization in the 

arm of public services, regular education, sanitation and health care and economic activities. 

RE program have speeded the other development activities in the rural areas. Many new 

frastructure development NGOs (non government organizations) and human development 

dies have extended their activities in remote rural areas to help at poverty mitigation and 

- .Jman development. By dint of electricity, NGOs are encouraging mixed human activities in the 

'-�rm of handicraft development and cross-cultural interchanges. 

12 
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Women as well as men of the rural areas are enjoying the benefrts of electricity. They can do 

extra work after household job which is added to family earnings. Women are getting self

dependent, making small groups of income generating purposes, specially rearing poultry and 

cattle, making vegetable farms and opening small shops. The use of light during evening ensures 

women's safe movement from one place to another. Increase in overall years of schooling for 

both boys and girls, preference to send girls to hools, awareness of legal issues and awareness 

about negative impact of dowry. 

These things uhimately reduce migration towards cities. On the other hand, it ensures effective 

and maximum utilization of human and other properties. Speedy electrification of our rural 

homesteads & other consumers have sped timely utiJization of natural and other resources. 

1.5. Field of Rural Electrification Board 

REB already covered almost all part of our country and covered all most 2, 22,608 Km line. The 

map of REB is given below: 

13 
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Ii Bidyut Samity-I has covered four Up-Zillas and these are Savar, Dhamray, Kaliak.or and 

[pur" The map of the PBS-J is given below: 
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Figure 1.3: PBS-l map 

1.6. Rural Electrification through Solar Energy 
PBS provided Solar Home Sy tern (SHS) in rural areas of Bangladesh where possibility of 

running grid line is non- permeable because of fmancial and technical limitations. Harnessing 

solar energy in the fonn of useable electricity is sustainable, environment friendly, which would 

be used for household and commercial use for tbe rural people of remote area. About 80,000 
people will get benefit of electricity by the implementation of the project. Total 603 no of SHSs 

have been installed which are given below: 

I Barisal PBS-I 164 
Nator PBS-2 97 

Pabna PBS-2 71 
Serajganj PBS 30 
Cox's bazar PBS 191 
Sunamganj PBS 50 

Table 1.3: List of Solar Home System (SHSs) m different area 
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1.7. The Internship Schedule 

�lIring my I ntcrnship the places to which I paid VISit were related to the PBS-I. These are 
ummit Power Limited, United Power Generation and Distribution Company Limited, grid 

illbstation (Hamannogor, Savar), distribution substation (Nobinogor, Savar). I also saw activities 
"Jr other department of PBS-I which are Member Services, General Services, N ipor, 
Engineering, staking design and supervision department. The internship schedule is given below: 

l .ocat ion Date Supervisors Designat ions 

, "ll1ber Service Nobinogor, 30tl1 August, N/A AGM Member 

[) tribution Substation 

-J Substation 

�" r Gcnerntion in 
mit Power Limited 

( lilt Serv ice 

1 J Po,vcr Generation 

Di�lribLltion Company 

led 

, r Service 

=- 'neering Section 

I 
� ing. Design and 

. .  
J\I Ion 

.. e Section 

Savar 

NobinogoL 

Savar 

Ha mannogor, 
1 Savar 

Ashulia, Savar, 

Dhaka 

Nobinogor. 

Savar 

EPZ Savar, 

Dhaka 

Nobinogor, 

Savar 

Nobi nogor, 

Savar 

Nobinogor, 

Savar 

Nobinogor. 

Savar 

2010 

8111 September 

18111 September 

25111 September. 

2010 

4111 October, 

2010 

09111 October, 

2010 

16111 October, 

2010 

23lt1October, 

2010 

6tll 
November., 

2010 

2711 November. 

2010 

Table 1.4: Internship schedule 

Service(MS) 

Safiullslam Sen ior Staff 

Safiul Islam Senior Staff 

Engineer Habib Plant Manager 

N/A AGM 

Consultant 

A.S.M. Ahsan Plant Manager 

Habib 

Safiui Islam Senior Staff 

Engineer Engineer COM 

Shushanto 

Engineer Engineer COM 

Shushanto 

N/A AGM 

Consultant 
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Chapter 2 

Working Overview Of PBS-l 

�.l. Member service 

1ember service is one of the most important part in PBS-I. Member service department provide 

quality customer service and communicate effectively with customer. Member service 

'1epartment is also caHed one point service. One point service is responsible to solve any kind of 

roblem of customer. Responsibilities of member service department are described below: 

• Establish new connection 

• Establish old connection 

Answer customer's request 

Establish new meter 

• Meter disconnection and replacement 

• :vteter checking 

• ollection and investigation of meter reading 

• ollection of monthly bill 

• ingle phase meter test 

• lonitoring line distribution 

laintenance of transformer 

• • laintenance of yearl.y grid substation 

• Repairing over loaded transformer 

• olve customer's complain 

• �1onitor system loss 

17 
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=._. Consult Service 
- nsultant department provides many kinds of service to the PBS-I. Consultants are carrying 

..I � and load survey for PBSs. On the basis of the load survey and load growth, consultants 

- _ulatc the future load and plan and design the power distribution system. The work of 

1Iitant department is given below: 

)11 1Iitants design the distribution line to cover the entire area for electrificat ion for PBS-I. 

• - maintain better construction quality, local consultants are also involved in supervision and 

_ rgization of the line. 

• onslIltant department performs the field survey and design master plan. 

nsultants are studying load growth of each PBS separately by collecting various data such as 

\imum demand KVAR, Voltages Amperes of Voltage drop at different points of sub-station, 

::: r connection, line construction data in each month. 

Consultant department also provide maintenance operation by changing poles, voltage 

_ = Jl tor or capacitor. 

- provides both classroom session and on job training for the local consultants (owners, 

agel's. engineers, workers). Until now there are 19 consulting firms, over 1000 engineers are 

ri-ing in 67 PBSs in RE program . 

.:. �. Nipor Service 
,r Service is also called complain center of PBS-I. Responsibilities of nipor servIce 

ment are described below: 

The main activities of nip or service are operation, maintenance and construction of the line. 

f ny kind of fault occurs in transmission line then nipor section addresses the problem . 

. or service also solve the consumer complain related to the distribution line and take 

itiative to solve it. 

ulty transformers from distribution line and substations are repaired by this section. 

itlllar maintenance of these transformers are also responsibi I ity of n ipor service. 

_ i W of nip or section in PBS-J is given belm\<: 
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Figure 2.1: View of nipor service in PBS- t 

ngineering Section 
_ ineering section is responsib Ie for overall planning and execution of these plans. Loads 

enter also works under the engine ring section. The work of engineering section is 

10\\: 

El:�eering section provides estimate for new transmission line and send the estimate to the 

authority for approval. 

�'ftTV"'ring section also takes necessary steps in case of sudden fault in transmission line. 

-tion records all necessary information regarding total receiving power from grid 

;.-.., ___ ","""ns. ystem loss, peak demand etc. 

ion transformer. poles, circuit breakers, wire and other equipments for establishing a 

• ...... ·.,..,.. ission line are provided by engineering section. 

e section 
Department is responsible for the effective financial management. Responsibilities 

epartmenl in PBS-I are to collect the bill from the consumer and record the total 

ue from the consumer. Percentage of the total Revenue on September, 20 lOin 
• 

n below in a tabular form: 
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Number of the Amount 0 f the Percentage of 

Connections Revenue the total 

Revenue 

1. 42,959 77,513,781 29.63% 

18,769 26, J 58,667 10% 

3823 803,727 0.31% 

1507 1.057,405 0.404% 

4489 91,690,070 35.05% 

83 32,551,135 12.44% 

183 40,094 0.02% 

0 31,787,119 12.15% 

1,71,768 261,60 1,998 100.004% 

Tab le 2.1: Total revenue co l lect ion on September, 2010 

""-'--=-_ �esign and Supervision 
d s u p ervision is another depal1ment in PBS-l and p lay an impol1ant ro le to 

ervlce. Responsibi l it ies of staking, des ign and superv ision department is 

- e n t designs and constructs the new line in a new area. 

=- of the transmission l ine and design the road map for the new consumer is also 

: lhi depal1ment . 

�enl calculates the vo ltage drop and ensures same vo ltage in transmiss io n  line. 

Ay the system loss of PBSs. 

• . tem los from 1981 to 2009 is given below: 
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Figure 2.2: Bar chart of system loss 

. g is a common scenario in our country. When supply of electricity can not fulfill 
::::=mncun demand then load shedding occurs. The load shedding cenario of September, 

· 1  is given below: 

Time Maximum Demand Total Supply 

II 
j; I.OOAM 3 846 MW 2856 MW 

-.00 AM 3269 MW 302 1 MW 

10.00 AM 4852 MW 2432 MW 

II 17.00 PM 5186 MW 2652 MW 

20.00 PM 5436 MW 2272 MW 

23.00 PM 4267 MW 2382 MW 

Table 2.2: Load shedd ing scenario of September, 20 lOin PBS-I 
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Chapter 3 

Substation 

ations are important part of power system. A substation is a part of an 

�trical generation. transmission and distribution system. In a substation voltage is transformed 

m high to low, or the reverse. My visit during the internship period includes distribution and 

substation in Nobinogor, Savar and Hamannogor Savar. A brief description of this visit is 

ided below: 

.1. Distribution Substation 

_ 1.1. Introduction 

istribution substation transfers power from the transmission system to the distribution system 

:rn area. The distribution station reduces voltage to a value suitable for local distribution. The 

for a distribution substation is typically at least two transmission or sub transmission lines. 

are 19 distribution substations in PBS-I and I have vi ited a di tribution substation which 

laced in the main area of the PaW Bidyut Samity-1. In this distribution substation, 33KV 

ges come from the national grid to step-down transformer, which decreases the vohage to 

while increasing the current for domestic and commercial distribution. There are two 

ibution units and the capacity of these units is 20MW andlOMW. In PBS-Ithe whole 

mution system is established in Y connection and used double bus-bar. 

Figure 3.1: Distribution substation ofPBS-l 

22 



t West University Department of E lectrical and Electronic Eng i neeri ng INTERNSHIP RE PORT 

� ubstations generally have Potent ia l  Transformer CPT), Current Transfo rmer (CT),  circuit 
reakers, vo\tage regu\ators, feeders, lighting arrest\)[, transformers and switches. 

, 1 . 2 .  Switching 

'r h ing is an intermed iate stat ion between two other substat ions or between su bstation at load 
- . and generat ing station. At sw itc h ing station inco ming power l i ne and outgo ing power l i nes 

� same level  of vo ltage, i .e. there is no transformer to step down the vo Itage to connect the 
d . Switching stat ions are created just for purpose of control lin g  important parameters in power 

. stem and contro l. o f vo ltage due to capacitive effect. 

� . 1 . 3 .  PT and CT 

PT and CT works on the same princ i p le as that of a s imple transformer. PT steps up or steps 

_ \\ n vo ltage and CT steps down the h igh current into a low leve l so that it can be measured in a 

itable range. PT rat ing o f  t h is su bstation is 33KV :240V which is fixed and the CT rating 1 50:5 

h is var iab le . There are s ix numbers o f  trans formers which are s ingle phase and power 

fonner. 

� 1 .4 .  Circuit breaker 

�ir u it breaker is an automat ically o perated electrical switch desig ned to protect an electrical 

u it ITom damage caused by overload or short circu it. I ts bas ic funct io n  is  to detect a fau lt 

ir ian and d iscont inue e lectrical flow by interrupting continu ity. U n l ike a fuse, which 

�rates once and then has to be rep laced, a c ircu it breaker can be reset after fau lt detection (to 

_ me normal operation).  In a distribution substat ion, c ircu it breakers are used to interrupt any 

- ort-circu its or overload currents t hat may occur on the substation .  PBS- l substat ion u se SF6 

. u it breaker. 

� . 1 . 5 .  Voltage regulator 

-\ vo ltage regu lator is an e lectrica l regu lator des igned to auto mat ica l ly ma inta in  a 

nstant vo ltage leve l and a lso increase the voltage. It can regu late the vo ltage leve l :: 1 0% to 

ai ntain a constant vo ltage 'leve l .  

= . 1 .6 .  Feeders 

The output of substation is a N umber of feeders. The feeders w i l l  run overhead, a long streets or 

oder streets, in a c ity and eventua lly power the d i stribut ion transformers at or near the cu stomer 

ation. In t h is su bstat ion there are six feeders in total. 

_ . 1 . 7 . Lightning arresters 

... i"htning arresters are protect ive devices for l im iting surge vo ltages due to 'l ightning strikes or 

�u ipment fau lts or other events, for prevent ing damage to equ ipment and d isrupt ion of 

orvice. These are a lso known as surge arresters. L ightning arresters are instal led on many 

" itferent k ind s of equ ipment such as power poles and towers, power transformers, c ircu it 
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breakers, bus structures, and steel superstructures in substations. Hom type l ighting arrestors is 

used in this su bstation. 

3 .2.  Grid Substation 

. 3.2. 1 .  Introduction 

Grid substation is a large installation where 1 3 2kV power lines are transformed to 33 kV for 
. 

ibution to d istribution substation. Grid substation can be a hundred meters or more across 

d is surrounded by a metal fence. The metal fence surround ing the substation ensures that 

almost no electric fields emerge from the substation itself. 

I have visited Hamannogor grid substation which is placed in Savar. This grid substation 

established in 2003. The capacity of the transformer is 50(fifty) MV A w ithout cooling and 

75(seventy five) MV A with cool ing. Delta connections are established in th is substation. This 

substation is capable of supplying 44 MW but at present is supplying only J 4 to J 5 MW because 

?GeB (power Grid Company o f  Bangladesh) unable to supply enough power to this grid 

b tat ion. For this reason PBS- l ean not fu l fi l l  the demand of their customer during peak hour. 

e are 1 6  feeders in total. At present only two feeders are being used. All  feeders can handle 

e amount of load coming from national grid. Feeder number L-37 and L-3 9 are now used for 

pplying power to the d istribution substation. 

Figure 3 .2 :  View of Grid Substation, Hamannogor Savar 
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::-'"id su bstation includes a battery room which plays a vital role in a su bstation . This dc 

_ provides dc power for protection. supervision and control of su bstation and line 

� e nt. Freq uently, transmission or distribu tion power will be lost or reduced in magnitude 

=- system disturbances (faults).  To provide an uninterrupted power, most su bstation use dc 
� .. IT m batteries. In. this grid substation there are 92 batteries in series connected (each of 

= substation also contains Bus-bar, lsolating Switches, Insu lators, Instrument 

- ormation, Metering and Indicating Instrument which are described below. 

_ _  . Load Distribution of Grid substations in PBS - l  

_ � are another four grid substations u nder Pa l li Bidyu t Samity- I .  The total demand, supply 

.:r ' ntage o f  the Su pply of other grid su bstation in September, 20 I 0 are given below: 

Name of the Grid Demand in M W  Su pply in M W  

Kobirpur G rid 3565 1 572 

Kol lanpur G rid 346 234 

Savar G r i d  588 487 

Joydebpu r G rid 1 27 85  

Total 4626 2378 

Tab le 3. 1. :  Load d istr ibut ion of gr id substation under PBS- I 

_ _ . .3 .  Bus-bar 

bus-bar is a thick strip of copper or alu minium that conducts e lectricity within 

_ irchboard, distribution board, substation or other e lectrical apparatus. Bus-bars are used to 

. very large currents, or to distribute cu rrent to multip le devices within switchgear or other 

_ i>ment. When a number of lines operating at the same voltages need to be directly connected 

_ _  = rically, bu s-bars are. u sed as the common electrical component. The incoming and outgoing 

� are connected to the bus-bars. There are three types of bus-bar used in substation. They are: 

• Single bus- bar arrangement 

• S ingle bus-bar system w ith sectionalization 

• Double bus-bar arrangement 
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.J . 1 .  Single bus-bar arrangement 

single bus-bar switchboard the bus-bar can be split into sections and l ines and transformers 
nnected to one bus-bar only. The advantage of single bus-bar is low cost. The main 
antage is that there is a complete interruption of the supply during routine maintenance or 

frment. Single bus-bar diagram is given below: 

I ! v,. � 
f"'I 2) 

JJ 
., 

. (D) 
J. 

. 1 -=: j �--" 
I . 

-0 

J2) @ ,_.,- � ._,_ J) 
1 J -O 

f • l 1 I 
. 

_ .. -- - , 

f 
Figure 3 . 3 :  Diagram of bus-bar arrangement in substation 

_ _  .3 .2.  Single bus-bar system with sectionalization 

. i arrangement, the single bus-bar arrangement is div ided into section and load is equally 
ibuted among all  the sections. Any two sections get connected by a c ircuit breaker and 
tors. The advantage of this arrangement is that if  a fault occurs on any section of the bus-

o [hat section can be isolated without affect i ng the supply fi'om the other section and repair 
. maintenance of any section of the bus-bar can be carried out by de-energizi ng that section 
. '  eliminating the poss ibi l ity of comp lete shutdown. The diagram of Single bus-bar system 

sectionalization is given be low: 
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_ . .  
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Figure 3 .4: Diagram of Single bus-bar system with sectionalization 

.3 .3 .  Double bus-bar arrangement 

. system consists of two bus-bars, a main bus-bar and a spare bus-bar. The incoming and 
_oing lines are connected to either bus-bar with the help of a bus-bar coupler which consists 

- 3 circuit breaker and isolators. The advantage of this bus-bar is that in case of repairment on 
main bus-bar, the continuity of supply to the circuit can be maintained by transferring the 
to the spare bus-bur. The diagram of Double bus-bar arrangement is given below: 

-. 

1 

f 

! 
.to . . 

Figure 3.5 :  Diagram of Double bus-bar arrangement 

27 



l niversily Department of Electrical and Electronic Eng ineering INTERNSHIP REPORT 

.4 . Isolating Switches 

or switch is used to make sure that an electrical c ircuit can be completely de-energized fur 

ice or maintenance. Isolator switches have pro ision for a pad lock which prevents from 

lanned operation. In some designs the isolator switch has the additional abi l ity to earth the 

ed circuit thereby prov iding add itional safety. An iso lator is essent ial ly a knife switch in a 

ation which is designed to open a c ircuit under no load and switches are operated only when 

l ines carry no current. The figure of lso lating Switches is given below: 

Figure 3.6: Isolating switches 

.2 .5 .  Insulators 

lator is a material that resists the flow of electric charge. An insulator is something that 

ibits the transmi sion of heat, light, mechanical, electrical, or other energies from one place to 

other. An insu lator j used to isolate current carrying components from conductive noncurrent 

ing components. There are many types o f  insulators, pin type, suspension type, post 

ulator etc. For example, post insulator is used for bus-bars. In grid substation porcelain 

lator is used . 

.J.2.6. Instrument Trans fonner 

struments transfonners are potential or voltage transformer or current transformer. These are 

in the substation to supply the instruments w ith vo ltages and currents exactly proportional 

the main circuit . The funct ion of instnlment transformers is to transfer vo ltage or currents in 

power l ines to values which are convenient for the operation of measuring instruments. The 

vantages of instruments transformer are to avoid d irect contact to h igh voltages and currents 

r the control purpose. I nsu lators ensure the afety of operators. It can be categorized as 

potential transformer and current transformer. 
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_ _ . 6 . 1 .  Potential or voltage transformer 

voltage transformer is used to reduce vo ltage to a standard va lue and step down the voltage to 

_ 'nown rat io . Voltage or potential transformers CPT) are used for metering and protect ion in 

:h-vo ltage c ircu its. They are des igned to present sma l l  load to the supply being measured and 
. 

have an exact vo Itage rat io to accurately step down h igh voltages so that metering 

protect i ve relay equipment can be operated at a lower potentia l .  The pri mary of this 

-:lI1sformer cons ists of one or more turns of th ick wire connected in series with the l ine. The 

� ndary consists of a large nu mber of turns of fine wire which pro v ides for measuring 
rU lllents and vo ltag w h ich represents a fract ion of origi n a l  l i ne  vo ltage of trans m ission l ine .  

� : . 6 . 2 .  Current transfonner 

_'Tent transformers are commonly used in metering and protective relays in the electrica l 

er industry where they a l low safe measurement of large c u rrents, o ften in the presence 

igh vo ltages. The current transformer safely isolates measurement and contro l c ircu itry from 

_ h igh voltages, typica l ly present on the circu it being measured. The current transformer is 

i al ly described by its current rat io from primary to secondary. 

_ �_ 7. Metering and Indicating Instrument 

_ �rid su bstat ion consists o f  a number of metering and monitoring equ ipments. These are 

merers, vo ltmeters and energy meters, wh ich are instal led in a sub-stat ion to mon itor the 

= u ir parameters. 
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Chapter 4 

Power Generation 

4�1 . Introduction 

There are various types of power p lants, these are, water power p lant, d iesel power p lant, gas 

power plant etc. I have v i s ited U PG D  (Un ited Power Generat ion and Distr ibution Company 

L im ited) and Summ it  Power L im ited during my internsh i p  period . 80th power p lants are gas 

power plants and inc luded in the generation part o f P8S- 1 .  UPG D (U nited Power Generation and 

Distribution Company Lim ited) and Summ it Power use Lean burn gas engine and natural gas as 

a fil e l  to produce electric ity. 

Energy conversion is the m a i n  princ ip le of power generat ion in an e lectrica l power plant .  Main ly 

the potent ial energy is  converted in to e lectrical energy. The potential e nergy for example coal, 

d iese l, fossi l convel1ed into electrical energy. The energy resu lted by burn i ng fuels are used to 

turn fan-l ike blades i ns ide a t urbine. These b l ades are at tached to a po le - l i ke shaft. When the 

blades inside the turbine begin to turn, t he shaft begins to turn .  This causes coi ls  located ins ide a 

magnet ic fi e l d  with i,n the generator to tum. Change of e lectromagnet ic fie ld resu lts in electric ity. 

More or less e lectric ity c an be created by varying certain factors. These are: type of materials 

used in the wire, the speed at w h ic h  the turbine rotates, the s ize of t he m agnet ic fie ld, and the 

number of w ire co i ls ins ide the magnet ic tield,  etc. Wires com ing from the generator are used to 

cond uct the flow of e lectric ity convert to a neighboring sw itchyard, where the vo ltage is stepped 

up for the purpose of transm i ssion .  

4. 1 . 1 .  United Power Generation and Distribution Company Limited 
UPG D  was establ ished in 2007 at Export Process ing Zones (EPZ), D haka for prov id ing power 

supp ly  to the tactories wit h in the boundary of EPZ and res ident ial area outs ide o f EPZ .  UPGD 

Current ly operating a 3 5  megawatt un it in Dhaka EPZ and a 44 megawatt u n it in C h ittagong 

EPZ. The total project cost of the p lants was at Tk. 3 750 m i l l ion  and is powered by the latest 

Wal1s i la gas engines. Each eng ine's  prod uction capac ity is 8 .73 megawatts. Thus UPGD has 

constructed mult id isc i p l i nary i n frastructures l ike power generat ion, h igh vo ltage t ransm issions 

and d istribution and h igh or low pressure gas p i pe l ines for the p roject. On top of this u n ique 
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achievement, UPGD has been regularly providing its urplus energy to the PBS- I of Bangladesh, 

thus Lighting up thousands of residences in Nobinogor, Savar. 

Generator Facts o( UPGD 
Generator Manufacturer: Wartsila (Fin land) and Mtube 

. 

Generat ion Capacity per Generator: 8 .7 Megawatts and 1 .95 Megawatts 

Fuel: Natural Gas 

Locat ion: Dhaka Export Processing Zone (DEPZ) Plant 

Number of Generators : 7 
N umber of Battery: 1 84 

Capacities: 41 Megawatts 

Commercial Operat ion Date: 26th December 2008 

C lientele: Bangladesh Export Processing Zone Pa ll i  B idyut Samity- I 

4. 1 .2.  Summit Power Limited 

Summit Power Limited (SPL), sponsored by Summit Group, set up power plants on Bui ld, Own 

and Operate (BOO) basis for generation of electricity and to sell power to PBS - ]  at Nobinogor, 

Savar. The company is generat ing electricity from March, 200 1 and se l l ing toPBS·] at an agreed 

tariff under power purchase agreement. The plants started commercial production on 8 February 

200 1 .  Summit Power capacity is 35 megawatt. The view of the Summit Power Limited is given 

below: 

Figure 4. 1 :  View of Summit power plant 
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Generator Facts of Summit Power 
Generator Manu facturer: aterpi l lar (USA) and Wartsila (Fin land) 

Generation Capacity per Generator: 3 . 73 Megawatts and 8.73 Megawatts 

Fuel: Natural Gas 

Location: Ashu lia, Dhaka 

Number of Generators: 7 

Capacity: 46 Megawatts 

Number of Battery: 1 1 0 

Commercia l Operation Date: February, 200 1 and January, 2008 

C lientele: Pal l i  B idyut Samity- I  

4.2. Engine room 

INTERNSHIP REPORT 

Each power plant consists of an engine room and it plays an important role in power p lant. I also 

vis ited the engine room in both power plants. UPGD (United Power Generation and Distribution 

Company L i m ited) and Summit Power both use Lean bum gas engine. 

Su mmit power p lant's gas engines are product of Caterpi l lar (America) and Wartsila (Finland). 

Each engine consists of total twenty cyl inders ten on each side, wh ich are V type. Capacity of 

Wartsi la's is  8.73 M W  for each generators and CaterpiUar s capacity 3.73 M W  for each 

generators. The total number of generator is seven and total capacity is 46MW. 

Tn United P wer Generat ion and Distribution Company Limited's gas engines are product of 

Wartsi la (Fin land) and Mtube. These engines also consists total twenty cylinders, ten on each 

side, which are V type. Each Wartsila's capacity is 8 .7M W tor each generators and Mtube's 

capacity 1 .9S MW tor each generators. The total number of generator is seven and total capacity 

is 4 1  MW. The v iews of engine room are given below: 

Figure: 4.2: Views of engine room 

32 



East West University Depa rtment of Electrical and Electronic Eng ineering INTERNSHIP REPORT 

Figure 4.2: V iews of engine room 

Engine room has plenty of p ipel ines which are properly color coded for proper identification. 

These pipel ines are used to cool the engine and these l ines are connected to the rad iator. Engine 

room also consist 20 exhaust l ines, 2 tube chargers, 5 water l ines, 4 engine control panel .  

4.3 . Control room 
Control Room is very important part of power station. Control Room is usual ly p laced center of 

the power p lant. The plant operating supervisor and senior operating personnel operate and 

monitor plant equipments througb the control room. Sum m it Power Limited and United Power 

Generat ion and Distribution Company L i mited both use automatic control system. Both power 

p lants are using programmable logic control (PLC) unit in their  operating system. Programmable 

logic control ( PLC) unit can be operated in two d i fferent ways, one is automatic and the other is 

manual. UpaD and Summit power use automatic PLe u nit . PLC unit is essential for the 

protect ion purpose and PLC automatica l ly controls most of the e lectrical equ ipment. Picture of 
Programmable logic control (PLC) unit in a power station is  g iven be low: 

Figure 4.3:  Programmable logic control (PLC) unit of UPGD 

In upaD and Summit power p lants, alarm panels are located on the upper part of the 
programmable logic control (PLC) unit. In  power plants a larm l ights are included w ithin the 
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system flow path. Usual ly alarm l ights are mounted separately in massive arrays. The Mi mic 
diagram sketches of major plant systems provided on the midd le panels which are shown in 
figure 4.4. B low Mim i  d iagram pane l has a number of red and green lights. In  power plants 
green l ight indicates a valve is closed or a breaker is open. Red l ight indicates valve open or a 
breaker i c losed. Below the m imic panel, meters and computer monitors are located to infonn 
th operator, operating ondit ions. The last panel contains protective relays. 

4.4. The Mimic diagram of power plant 

Every power plant has a mimic d iagram. Mimic diagram represents bus-bar arrangement, total 

number of feeder and their arrangement, X formers, c ircuit breakers, generators. The plant 

manager of the upon provided me the mimic d iagram which is given below: 

G.5 G6 G7 

SyncfIonous generator 

Figure 4.4: The mim ic d iagram ofUPOD power p lant 

4.5. Alternator 
An alternator is an electromechanical device that converts mechan ical energy to electrical energy 

in the fonn of a lternating current. Most alternators use a rotating magnetic fie ld. 

Any AC electrical generator can be called an a lternator. A lternators generate electricity by the 

same princ ip le as DC generators, namely. when the magnetic field aro und a conductor changes, a 

current is induced i n  the conductor. Typical ly a rotat ing magnet cal led the rotor turns within a 

stat ionary set of conductors wound in coils on an iron core, cal led the stator. The field cuts 

34 



Ea8t We5l University Department of Electrical and Electronic En gi neering INTERNSHIP REPORT 

across the conductors, generating an induced E M F, as the mechanical input causes the rotor to 

tum. The figure of alternator is given below: 

Figure 4.5 :  Alternator of UPGD power plant 

In UPGD and summ it power use self  excited Alternators which are prov ided from ABB 

Company. The freq uency ofalternator is 50Hz and power factor is  0.8. 

4.6.  Excitation system 
Main functions of excitation system are to provide variable DC current in a short t ime, 

controll ing terminal voltage with suitable accuracy, ensure stable operation with network and or 

other machines and communicate with the power p lant contro l system to keep machine within 

permissible operating range. 

Excitation systems have a powerful impact on generator dynamic performance and it ensures 
quality of generator voltage and reactive power. Following excitation system are common ly 
used. 

• Brush less exc itation systems, with rotating exc iter machines and Automatic Voltage 
Regulator (A VR). 

• Static excitation systems (SES), feeding rotor directly from thyristor bridges via brushes. 
• Self excitation system is another kind of excitation systems in which harmon ic power 

developed in a generator. This power is captured by separate stator wind ing which is 
controlled and rectified with magnetic ampl i fier. 
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4.7 .  Synchronous generator 

Synchronous generators are the primary source of a l l  e lectr ica l  energy and commo nly used to 

convert the mechan ica l power, output o f  steam turbines, gas turb ines, rec iprocating engines, 

hydro tur� ines and w ind turbines into electrical power for t he grid . They are known as 

synchronous generators because t hey operate at synchronous speed, which is  the same principle 

of operation as a synchronous motor. The reasons for us ing Synchronous Generators in power 

p lant : 

• They are more stable and secure during normal operation and they do not requ ire an 

add it iona� D.C su p p ly for the excitat ion c ircu it. 

• The permanent magnet synchronous generators avoid the use o f  s l i p  r ings, hence it is s impler 

and maintenance free. 

• H igher power coefficient and efficiency. 

• Synchronous generators are su itable for h ig h  capacities and asynchronous generators which 

consume more reactive power are su itable for smal ler capacit ies. 

• Voltage regu lation is poss ible i n  synchronous generators where it is not poss i b le in induct ion 

types. 

• Condensers are not req u ired for maintaining the power factor i n  Synchronous generators, as 

it is requ ired in induction generators. 

4.8 .  Synchronizing cond ition 

The process of connect ing an AC generator (alternator) to other AC generators is known 

as synchron izat ion. When the generator is synchronized, the frequency of the system w i l l  change 

depend ing on load and the average c haracterist ics of a l l  the generat ing un its connected to the 

grid.  Greater changes in. system frequency can cause the generator to fal l  out  o f  synchronism 

with the system .  

There are five cond it io ns that must b e  met before the synchron izat ion process takes p lace. The 

a lternator must have equal l ine vo ltage, frequency, phase sequence, phase angle and waveform to 

that of the system to wh ich it is be ing synchro n ized.  Waveform and p hase sequence are fixed by 

the construction of the generator and its connect ions to the system, but vo It age, frequency and 

phase angle must be contro lled each t ime a generator needs to be connected to a grid . 
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4.9. Radiator 

Radiators are heat exchangers used to transfer thermal nergy from one medium to another for 

the purpose �f cool ing. Radiators are paired w ith a fan that blows air through the rad iator. A ir is  

an important part of the heat transrer pr cess because it takes the heat away from the radiator. 

Air heats up relati ely qu ickly and as a result radiator's heat can be transferred to the 

surrounding air effect ive ly. Heated air must continuously be replaced by cool air so that the heat 

transfer process can continue. 

Radiators are very important part o f  power station to coo l engine. During my internship I saw the 

radiators in U PGD. In UPGD there are in total 24 fans are in rad iators. These 24 fans are 

arranged in three columns and each co lumn consists of 8 funs to. The figure of radiator in U PGD 

is  g iven below: 

F igure 4.6: Radiators in UPGD power plant 
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Chapter 5 

Future Plan 

cording to the 1 99 1  survey, there are 86038 numbers of v i l lages in Bangladesh. Seventy five 

lusand vi l lages have been p lanned to be brought under RE programme. The Remaining 

lages and Cbittagong H i ll  Tract covered by BPDB or DESA where RE programme have not 

; been considered for implementation. 

� programmed was started in 1 980. About 45% vi l lages have already been brought under 

:ctrification by 2005 and the mid-term p lan was to cover further 20% vi l lages by 2005. The 

:ure plan is to cover remaining vi l lages by 2020 under the long term-plan. It is the final goal to 

t aLI the v i l lages of Bangladesh under electrification by the year 2020. 

Ie number of PBSs up to December, 2006 is 70 which cover more than 90% of effective area 

r rural electriticat ion .  This nu mber is expected to rise up to 72 during the mid-term p lan period 

d up to 75 during the long-tenn plan period. The PBS map of Bangladesh given be low: 

Figure 5. 1 :  PBS maps of Bangladesh 
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F igure 5.2:  PBS setup in Phasel Figure 5.3 :  PBS setup in Phase 2A 

Figure 5 .4:  PBS setup in Phase 3A Figure 5.5 :  PBS setup in phase 4A 
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Chapter 6 

Conclusion 

Accord ing to this internsh ip report, it is ev ident that Bangladesh is one of those countries which 

faces severe power cris is .  The three major reasons are scarcity of resources, h igh population 

dens ity and insu ftic ient investment in  power sector. As a resu lt the supply of e lectric ity lags the 

demand by huge margin. Though majority population of this country resides in v i l l ages, a greater 

port ion was not tac i l itated for e lectr ic ity d ue to the lack of infrastructure. Th is hampered not only 

the qual ity of their l ife but a lso the agr icu ltura l p roduction. REB took in it iat ive to resolve th is 

issue through PBS .  In real hot summer on an average the v i l lages don't  get electr icity for more 

than six hours whi le Dhaka, the cap ita l c ity of Bangladesh exper ience load shedding of more 

than ten hours a day. REB is  trying to solve this scarc ity of supply by implement ing sma ll power 

plants as in PBS- I .  The Min istry of Power and Energy has taken severa l steps to accelerate the 

generat ion o f  electr ic ity .As a part of this project the targeted production of electricity in next 

four years is approximate ly 5000MW. 

The other vita l  issues which are hampering the production and d istr ibution of power sector are: 

corruption in adm i n istration, h igh system losses and delays in complet ion of new p lants, low 

p lant effic ienc ies, errat ic power supply and shortages of fu nds for power plant maintenance. 

As an au tonomous organ izat ion R ura l E lec trificat ion board is sharing the respo n s ib i l i ty of  

d istr ibut ing e lectr icity to  the v i l lages o f  Bangladesh s ince 1 980 and promising to  cont inue its 

journey in future, there by contr ibut ing to the development of Bangladesh, socially and 

econo m ic a l l y .  

40 



East West University 

Acro nyms 

u R E B  
u PBS 

u PBS- l 

u PDB 

u PGCB 

u U PG D  

u EPZ 

u PT 

u CT 

u G D P  

u GOB 

u K W h  

u KV 

u M W  

u L D  

u LA 

tt IGA 
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Appendix A 

Rural  E lectr i fication Board 

Pa l l i  B iddut Samity 

Pa l l i  B id yut Samity- l 

Power Development Board 

Power Grid Co mpany B angl adesh 

INTERNSHIP REPORT 

U n ited Power Generat ion and D istribu t ion Company L i m ited 

Export Process ing Zones 

Potentia l Trans former 

Current Transformer 

G ross Domest ic Product 

G o vern ment of Bangladesh 

K i lo - Watt-Hour 

K i lo-Vo lt 

Mega Watt 

Load Div is ion 

L ight ing Arrestor 

I ncome Generat i ng Act i v it ies 
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