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Executive Summary 

Electricity IS a f undamcntal to upgrade the socio condition and to 

allcviate Propcr enough supply have a positive impact on our 

the where GDP is one of the national economy as well as on CrOP 

mcasures or the cconom ie condition a developing country like Bangladesh. Adequate 

c icclrici ty stlpply wi II a Iso help to attract foreign investment. 13 ut Bangladcsh is through a 

huge power crisis a time. Demand power is very high but supply is not adequate. 

Only 4TX, pOPLIlation or l3angladesh has access to 

other cleve countries. This power is 

which is very low compared to 

the eCOI1OI11 ic growth 0 r the 

The power sector in 

powcr cuts. unrcliable 

has many e.g. lack 

ity of supply, and poor financial and 

supply capacity, 

of the 

sector entitics. lhe three main componcnts of the power system, recent reform activitics 

were ecntcred on generation and transmission. However the most problem in the power 

sector hClS with the distribution system. 

To solve the Government l3angladesh has tal,en a n  initiative to unbundle the 

Power Sector in the form Publ ie Limitcd As a a 1(11 to 

consumer and to Improve revenue leelion Dhaka Electric Supply CompClny Ltd. 

(DISCO) was created in November 1996 under the Companies Act 1994 as Cl Public Limited 

Company, laking over somc jurisd area of DESA. The operational activities of DESCO at 

the rield level commenced later on September 1998. The primary aim of crcating DESCO 

was to belter consumer and to improve revenue collection. 
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Undergraduate Internship 

1. Overview of Internship 

1.1. Objective of Internship 

The internship has been undertaken as a part of my fulfillment of Undergraduate Degree. It is 

the Department of Electrical and r--:lcetronies Engineering, East West University, which develops 

students on thc basis of practical knowledge with theoretical support. Assignment of such a 

intcrn to be conductcd under the guidance of my advisor, Dr. Ishfaqur Raza, Associate 

l>r01cssor, Department of Flcetrieal & Electronic Engineering, East West University, has set the 

stagc to conduct the intern. Conducting such an intern has given me a rare opportunity to blend 

m)' theoretical knowlcdge with practical aspects of the distributions and operations in power 

scctor. Thc purposc of this report is to explain in writing the learning from the internship 

pmgl"am. The objective of internship was to gather practical knowledge and experiencing the 

impicmcntation of thcoretical study in real world. To this regard this report is contemplating the 

knowledge and cxperience accumulated from the internship program. With the set guidelines by 

the Li'J': Department of East West University and our internship Supervisor this report 

comprises of an organi7ation part and a project part. The prime objective of the organization part 

is to prcscnt a background and introduction of DPSCO Ltd. 

1.2. Sources and Methods of Data Collection 

The Mcthodology of the study is to collect data, processing the data in a very systemic forlll so 

lhal it can bc possible to predict something about the company based on the analysis. Data can 

be eollcctcd both I'rom primary level and secondary level. But this is true that primary dala 

collection is Illuch more dir1kult due to time constraints and the information is sometimes 

COil fidenlial to the company itself 

To conduct thc pmjeet thc following sources have been used. 

• Primary Information: The primary source of information is based on the collecting 

reports of different S&D division of DES CO. 

• Secondary Information: The secondary source of information IS based on Internet 

Searching, Annual report of DES CO. 
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1.3. of study 

The in the project part IS based on distribution, and maintenance of 

Substation. In a word this will a short how the distribution, and 

maintenance of 'Nork. We hope this report will be helpful the students who have 

interest to work 011 power 

1.4. Limitations 

The thesis has certain limitations, which must be mentioned for the sake of reader's 

underslandahil and achieving As most of the data were taken {l'om the web 

silcs. the cross check was still the depth of reliabi vanes as the nature 

or \Ncb I'or data, most of the data used in are government puhlished data. so the 

verification data was not the limited knowledge the who is 

such for the first time, its eHeet on the paper. 

1.5. The Interns h ip S c hedule 

For I nternsh ip purpose we wcnt to many sales and distribution (S&D) division of Dhaka 

Limited (Dl':SCO). We havc gone to many sub-stations which are DESCO. 

We wenl I J213Jkv sub-station in Bashundhora which is by DESCO. We have also 

gone 3311 1 kv sub-station in S&D Mirur S&D division and Uttora S&D divisioll. 

We also have visited control room of sub-station of the above S&D divisions. We also have 

visited namllli head of' DESCO to learn about their e-governance sector. In the head olliee 

we also learned about planning and devc10pment of DES eo's distribution system. We have also 

visited the 

Ie is 

meter production unit in Mirpuf 

bellow 

Department of Flectrical and Electronic Engineering, East West University 

division, Internship attachment 
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Datc & Ti mc 

11105/1 () 
9:00al1l [0 

l.l/05!IO to 17!O5110 
9:()()�!111 to 

IlllOSIi 0 
9:00am to 

1910511 0 
9:00am to 

20m 511 (l 
9:00;:Hll to 

2'11051 I () 
9:00,Ull to 

25iOS/lO to JI/05!IO 
9:00am to 

o 1106!1 () 
II :OOal1l 

LOI:<lti on 

l'al1abi S&D Division, 
LJfSCO 

Uttara 33/1)[< v 
substation. Uttara S&D 

Division. DESCO. 

Lillard S&D 

I)I:SCO. 

CP & MIS Division. 
DESCO 

S&I) Division. DLSCO 

I 

BClshulldhara 

substation 

r':ast) S&D 
Di"ision. DESCO. 

IlRM & D Division, 
I lead Oflicc. DES CO. 

Welcome & 
DESCO at a (Hance 

Prepaid Meter 

center 
-New connection 

Overview of 
and maintenance of substation 

Technical activities, 
and future 

If"lPI""tlnn of Bashundhara 
substation 

S & D ,\1"'1'",1("111 

-Load section & load retention 
& new connection 

-Load management 
-Control room 
-Power factor and 

-Substation maintenance and line 
mai ntcnancc 
- Wireless & telecommunication 
-DAS maintenance 

submission and ccrtilicate 
distribution 

-
Table 1: Internship schedule. 
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( 'oonJinator/lnstructm 
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<-� 

. ;vrd. Mohammad 

isI8111. DM ( Pal lobi S&D 
Division.) 

& 
Mr. MamunOI" Rashid Divl. 
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. ,\lId. Golam Mowla. 
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2. DESCO lTD OVERVIEW 

2.1 Introduction 

is a vila! necessary to upgrade the condition the 

popu and al 

national cconomy. 

our cnp and CDP is one or the 

f'undalllcnta I ror thc or 

supply a 

electricity supply have a 

measures to understand the economy of a 

investment in Bangladesh. This is 

on 

wanl to invest in any country at they obscrve the economic 

It is also 

when thc 

or the 

GJ)P ralc or thc thc country like 

investors is very necessary to develop the country 

with 160 Ilion Population IS 

power is not incrcasing. Only 47 % country's population has access to which is 

very compared to other developing countries of the world. And per capita IS I R2 

kWh ·which is also lower compared to the neighboring countries. This current power IS 

the pace 0 r our G J) P rale. the GOP growth aval and 

reasolla b I Y IS a economy is depend upon 

Itllra I. industrial. economic and these 

development d and indirectly depend upon fluent electricity The main reason t()j" 

the current power crisis is by lack of supply capacity, frequent power cuts, unreliable qual or 

. and poor financial and operational of the sector entities. Among thc three 

main the power system, recent reform were on gcneralion and 

lransl1l . Thc most in the power sector been with the distribution 

In order to lay emphasis on distribution management electricity in the metropolitan 

Dhaka _ DI:SCO was Ir)l"lned on 3rd 1996. It on 

ber 199R at Mirpur control over Electric Supply 

The to reliability electricity to 

customer 10 to a reasonable to augment revenue collection and 

above all to bring dynanlism in the distribution system management and run it commercially in a 

viable way. 
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2 Background 

Since the or Power Development Board (PDB) was for the 

and distribution of entire country. At that time 

electric ity the Greater Dhaka region was about 62 percent of the total 

electricity sold in Bangladesh . Therefore, to provide quality service it was a to 

establ to in this core area. The result IS Dhaka 

1':leetric (DLSA). DESA was established i n  the year I I and within a fevv 

years it became a concern, to huge corruption and poor performance with to 

account Workers' association was also a significant problem of 

poor revenue collection performance was also hurting the generation and 

transl11 the Power as cash inflows to the sector come only from distribution 

To solve these problems Government Bangladesh took an initiative to unbund Ie the 

Power Sector in the or Public Limited Companies. As a result, aiming to provide beller 

COIlSlllllcr and (0 improve revenue collection Dhaka Electric Supply I "td, 

(DI was created in November 1996 under the Companies Act 1994 as a Public Lim 

tak over some jurisdiction area of 

2.3. Organization Status of DESCO 

The activities of DESCO at the field level commenced on September 24, 1998 

rrom a consumer base 71,161 and load demand 90 MW in 1998, the Company has 

grown to ealcr to 41 consumers with a load demand 545 MW as of June 2009, recording 

an Increase or 484.00% and over the last ten years. During the same 

the gross fixed assets, including capital works in progress, from 

Tic 1:10 Core to Tk. 1017 Core with a growth of 682%, while the shareholders equity 

from Ik. 121 Core to Tic 465 record a growth 284%. become a 

pro fi t able with earn per share of more than taka 120. 

2.4. Structure of the DESCO 

l)F IIlcorporated under the Companies Act 1994 with its own Memorandum and Articles of 

Association. The company as a whole owned by Government Bangladesh and 

acquiring 100% DESCO managed a part time Board or 
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Undergraduate Internship 

I)ireetors appointed by its shareholders, they are responsible for policy decisions. The Board of 

Directors appointed managing Director and two full time Directors and they were also mcmbers 

oCthe noard Directors aner appointment. The organizational of the company is as Follows: 

The Cha irman DF:SA being the Board of Directors on his nominee till such time DI':SA 

owns the majority of the shares in DESCO. 

The Managing Director acts as the Chief Executive Officer of the company and 

responsible for overall management of the company. 

The Directol' (Technica l) responsible for development planning supply demand 

management and operation and maintenance of the system. 

The Dil"Cctor (Finance) responsible for all financial matters and commercial operations of" 

the company. 

2.5. Start up to the DESCO 

I)I:SCO was constituted to provide uninterrupted & stable power supply, better consumer 

service, improve systcm loss & CI ratio and accordingly DESCO starting its operational activity 

since Septcmber 24, 1998 by taking over of Mirpur area from DESA. Following are the initial 

activity or J)I�SCO which includes: 

(i) Operation & Maintenance of Sub-Stations & Lines; 

(ii) C0l11mcrcial functions i.e. billing, consumer accounting, disconnection & re

conncct ion or eonsumcrs, testing & installation of consumer meters etc.; and 

(iii) Planning, Design and installation of Sub-stations & lines etc. 

Thc service territory ol'DESCO is as Follows where the above serviccs provided: 

1st Phase: 

Mirpur arca bounded by Rokcya Sarani and low lying area in between Mirpur and Cantonmcnt 

in the Last. Agargaon road in the South, Mirpur Road and Turag river in the West and low lying 

areas in thc North. The proposed area is shown in the enclosed map. The area covered undcr thc 

151 phase was taken over by DESCO on September 24, 1998 from DESA. 

2nd Phase: 

Culshan Circle including Mirpur Area bounded by Ball! River in the cast, Turag River in the 

west and Turag and Balu River in the Nort and Mirpur Road, Agargaon Road, Rokeya Sarani, 
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i. New Maymenshing Road, Mohakhali leeL Rampura lheel 

connected with Balu River in the South (Map enclosed). The additional area covered under the 

2nd was taken over by DESCO on April 09, 2003 from DESA. 

2.6. Core Manage ment of DESCO 

The company is run a small team by the under the 

guidance of' a nine member Board Directors. DESCO running the 

c and econolll ieally minimum overhead cost with minimul11 number or skilled 

manpower The activities are Iy carried out DESCO 

undcr its regular I while the field operations have been out sourced. its 

COlllmcncemcnt, the lIeld level runctions DESCO have been implemented through 

Operation and Commercial Operation but with the expansion or operational 

area and 
. . 
JIlerease III consumer and system load, DESCO took up appropriate 

and created six numbers of and Distribution (S&D) Divisions having all slich field 

activil ies been merged under the common umbrella S&D Division. This is a way 

l(ll"Ward towards providing prompter & consumer service. Following ngure thc 

core management 0[" Dl 
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Tbe Mission, vision and "�"n�"" 

has M 

are-

Vision: 10 be a rol e model electric 

technologies and being a 

company in the most dependable 

in the continuous welfare the 

Mission: Service to the utmost satisfaction of consumers through reliable and uninterrupted 

power and value for money. Provide congenial working environment 

Cor employees, 

Corporate Philosophy: 

2.8. Eth of DES CO 

The members the 1)1 

or life throughout the 

excellence with integrity and soc ia I 

in recognition the importance of their service in 

and in accepting obligations to their 

bi !  d o  hereby commit ourselves to conduct the ethical and 

man ncr and agree: 

lity. 

the 

a) To accept litics in making distribution and sale power decisions 

thc health, and wei f ares of the consumers, and to disclose 

prom that III ight endanger the consumer or the cnvironment; 

b) To be honest and rcalistic in stating claims or based on available data; 

c) To bribery in all its forms; 

To improve undcrstanding ) it's appropriate and 

conseq uenccs; 

c) /0 and offcr honest criticism of technical work, to acknowledge and correct 

errors. and to credit propcrly 

f) To treat 

age or 

all persons 

itical supp0l1; 

contribution consumers; 

of such factors as race, religion, disabil 

10 avoid uring others, their properties, reputation, or employment by false or 

mal action; 

11) To assist col 

them ill 

and co-workers in their 

this code ethics, 

Department of Electrical and Electronic Engineering, East West University 
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2.9.  S ervices and p roducts 

d i str i bution u t i l i ty 

consu mers t hrough 

reven ue gene rated a nd 

o rga n i zat ion,  D1�SCO 's se rv ices 

arc to u t most sat i s fact ion and u n i n terru pted 

and v a l ue money prov ide I )' 

en fo r co l leelion of customers.  

PI�QJHJ<;;TS: A s  an e lec tr i c i ty d i str i but ion u t i lity serv ice o rga n izat i o n ,  DESCO 's produ cts 

arc:  

a )  Scrv iec ( Pmvcr 

b )  r f needed Power 

supp l y  o f  

for su p ply e lectric i ty to cons u m ers' 

c) I: Icct r i c i ty consumpt ion rec ord i ng meter .  

d )  P re- pa id mele r . 

2 . 1 0 . Res pons i bil i ti e s  of DES CO 

I )  

4)  

m e m be r  D E SCO i s  ded icated to 

Provide d epen dab le Power 

W i th honest and 

;\ bide the act ;  

to the c u stomers, 

Co ncern a bo u t  req u i rement o f  energy; 

t ogeth er w i t h  com m u n i ty and custo mers to conserve i t, 

Fol low ru l e  o f  b y  avoi d i ng and 

to consllmers'  

W i th the K now ledge the to work III power 

S) 

b u tt on 

to work to ensu re sllsta i n ab l e  dev e l opment 

power and 

Cause to ree l  the eLlstomer d e l i ghted .  

10)  I nstal l new I e tc .  i n  n ew l y  

a rea to fu l fi l l  t h e  e ver ris ing demand o f  e l ectric i ty .  

DcpJrtmf: n t  of El ectriCal a n d  E lectro n i c  Engin eering, East West U n iversity 

i n g  q u a  I 

a rca and n o  b 
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in 

rece i v i ng 

from B an g l adesh Power Dev e lopment  Board ( BPDB), a u thor i ty 

clectr ic i ty ,  El ectri c i ty i s  t ra n s m i tted from t h e  Power P l a n ts to D [SCO's 

thro u g h  the N at iona l Gr id .  Power Grid Company B angladesh Li m i ted 

o f  t h e  N at i o n a l  and they w h eel i ng for tran sm iss ion 0 1' 

Ly 

own d is lr i  

the Gr id . DESCO d i str i bu tes to t he con s u mcrs through i ts  

network a n d  col le ts reven u e  t h e  usage, F o l  

shows t h e  power s u p p l y  c h a i n t o  c o n s u mer: 

Figure 2: Power Supply chain to consumer. 

2 . 1 2 .  Energy Purchase a n d  Sales Rate 

The energy Purchasc 

Energy Regu Com 

Sa l e s  R ate and W h ee l i ng 

( B ERC). 

Purchase Rate ['ro m PDn : 

Whee l i ng PGC B )  : 

2 ,62 Taka/KW H  

0.05 

arc fixed by the Bangladesh 

The e lectr ic energy se l l  rate var ies  w i t h  types of consumers, t i m i n g consu m pt i o n  (peak, 

and amou n t  o f' consu m pt i o n .  The e n e rgy se l l i n g  rates are a l so 

COIl1 Ill ( B i':RC). 

2 .  Territo ry o f  DESCO 

by the 

I he serv ice a rea o f' D FSCO is mai n l y  the Northern part Dhaka C ity, V i].. M i rpur,  Pa l 

K a lru ! .  K a l  , G u l s han.  8 a n a n i ,  Canto nment, 8ar id h ara, B ad d a, Uttara. Dakh i n k h a n .  

I I )o u rashava and Purbac h a l  M od e l  To w n .  The 

Pu rbac h a l  M od e l  Town .  

a re a  i s  about 220 squ are k i  !o li1eters 

2 2  
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2 . 1 4- .  

S I  

1 
- -

2 

. ,",  
J 

4 

I n fTa t r u c tu re 

Part i cu lars 
_hourcc l i ne 03 K V) 

Di str ibut ion l i ne { I  I KV2 

I No o r substa t ion {33/ 1 1 KYl 

II Present status 
11268 KM 

h.832 KM 

h l  Nos 

I Proiec ted UD to 10 1 3  

] 350 KM 

1 3652 KM 

113 J Nos 

1 240/ 1 736 M V A  [ I n s t a l led capae i t� 

S � JI M a x  d e m a nd 
11760/ 1 064 MVA 

11545 MW 830 M W  

1 6  
7 

�- -

8 

1 9  
1 0  

I I  

1 1 2  

1 1 3  

2 . 1 5 .  

G ,()ad raelor 

I) istri bu t ion and transformer ( 1 1 10 .4 kY) 
=- ==. 

No o r  lCeder  (I I K V2 

11 12/33 K V  Grid SS 

INo of conslImcrs 

I S:r:ste l1l loss 

II P�epa i d  mCLcr i ng 

I _s a lcs a n d  D i stri but ion D i�is ion 

1157.45% 

1146 1 3  Nos 
h1 2 Nos 

1107 Nos 

114,2 8 .098 

119.79% 

119, 780 Consumers 

Jl9 
Table 2: Infrastructure 

C o n s u m e r  and C o n s u mption 

6047 Nos 

3 1 0  Nos 

1 1 0 Nos 

1 6, 92. 500 

1 85% 

1 2 . 1  0,000 Con�u1l1 crs 

1 1 3 

Thc ['o l l ow i ng figures pi ctu re the tota l number of DESCO consumers frol11 i n cept ion to Junc. 
2009 and up to last 2008-2009 fisca l year its category type consumer m ix and usage patterns. 
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Figure 4:  Consumer Growth o f  DESCO. 
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Figure 6: Consumption Pattern of DESCO's Consumers. 
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l �  Lh� mo im ram . - for m unng f th.:: 

arlin� 

rn III th i ll "rt i  1 1 .  Dl- SCO is  showing constant i m provement  in  re ducing system l oss .  A t  the 

beg i l l n i n � .  in the year 1 998-99 the systcm l o ss was 40.6 J %, where as in the year 2008 -09 i t  i s  

red u ced to 9. 79%. w h i c h  i s  l owest among a l l  thc e lectri c ity d i s tri bution agen c i es o f  Banglades h .  

Fo l l o \v i ng  li gUl"c s h o w s  h o w  d i str ibut ion system l oss decreases year by year. 

4 5  "1 0 . 6 1  

4 0  

3 5  

3 0  

2 5  

2 0  

I S  

:1 0 

5 

0 

3 2 . 4 7  
.29 . 86 

2 6 . 6 6  

1 6 . 64 1 6 . 2 0  

1. 0 . <) 1 
9 . 7 9  
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Figure 8: Year·wise Distribution System loss o f  D ESCO. 
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O f{ TH EFT 

/W D Il % T H E FT 

R E l l  % T H E FT 
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D �SCO % TH E FT 

1998 

3 4. 54% 

27.73% 

16.24% 

2 6. 8 8% 

32 . 4 7% 

2000 

28.43% 

2 6 . 1 1 %  

18.08% 

2 7.77% 

29 .86% 

2003 

2 5 . 39% 

2 1. 33% 

15.60% 

2 5.62% 

1 9 . 2 4% 

2005 

2 1 . 80% 

19 .06% 

1 2.98% 

20 . .13% 

1 6 . 2 0% 

2008 

18.93% 

1 4 . 3 9% 

1 4 . 7 3% 

18 .44% 

1 0 . 9 1 %  

Figure 9: System loss Reduction Progress Year b y  Year F o r  a l l  Distributors. 

2009 

16. 84% 

1 3 . 58% 
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17.88% 
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2 . 1 7 .  c t  Profi t  b e fore Tax 

S ta l"l i n g  i t s opera t i o n s  i n  the  yea r 1 9 98,  DESCO man aged to  ac h i eve i ts ri rst pro fi t  i n  the year 

2003 . S i n e c  t h e n ,  p ro  rit i s  i n c reasing year by year.  Fo l l ow i  ng figure sh ows how pro rit  i nereases 

year by yea r. 

2500 2 140 .809 
ro 2072.332 .:£ 

� 2000 
c 
0 1261.078 1 500 

� 874.242 
c 1 000 

551.143 
V) 338.000 V) 
0 sao 
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...... -80 -54 8. 900 
.... 
� 0 
0 
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500 

F ina nc ia l  Yea r  

Figure 10: Year-wise Net-Profit before Tax. 

2 . 1 8 .  M a xi m u m  Demand 

I n  any event .  sa l es da ta arc p o o r  measures of demand firstly becau se t h e  fu l l dem and has not in  

prac t i c e  bec n m e t  and.  second ly, because there are h igh levels  of theft from th e system that arc 

n o t  re flected i n  salcs d ata. The u n satisfi ed demand on the power su pply system has l ed to load 

shedd i n g  a n d  the deve lopm c n t  of ca ptive ge nerati on by majo r consumers. T ,oad shed d i n g  grew 

i n  I 'I-c q u e n c y  and i n ten s i ty d u ri n g  the ea r ly to mid 1 99 0 s .  However, i n  the last  5 years or so there 

h a s  been greate r s h ortage o r  power due to lack of i n i t iative to i nsta l l  n ew power p l a n ts, as F i g u re 

I I s h ows.  
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Figure 11: Peak demand served versus Genera tion,  
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Figure 12: Percentage of Total demand served. 

I l igh leve ls  o le l osses, as a re su l t  of both tec h n ical  factors and the theft of power, ha ve been a 

con t i n u i n g  i ssue i n  1 3ang lade s h .  Betwee n 1 9 98 and 2009 power system losses have ra nged 

bet ween I 6. 84(lt;) frOIll 3 5 . 5 4%. Excessive l osses appeared as a conti n u i n g  theme i n  d oeu illents 

goi n g  back to the 1 9 70s, w hen l osses ranged between 3 4 . 6% and 4 2 . 5 % ,  for the pas t 5 years. 

system l osses h a ve been on a d ow nward trend and the provi s ional est imate of 1 6 .84 %  for 2009, 

i l' con fi rmed,  ,"v i I I  be the lowest figurc achieved s ince independence.  Some of these losses ar ise 

,'ro ln te chn ica l  fa ctors s u c h  as l osses in stepping d ow n  power and i n  trans m iss ion and 

d i str i b u t i on . The Power Syste m M as te r  P lan  s u ggested that 7 . 00% wou l d  be a reasonable  leve l 

o r  tech n i ca l losses 0 11 the 13angladcsh power system . H owever, there are cons i dera b le techn ica l  

pro b l e m s  with  the B a n gladesh t rans m ission and d i stri b u t i o n  systems at  the moment that cause i t  

to I'u n w i l h exces s i ve loads [()r m u ch of the d ay .  This  ten d s  to i n crease tec h n ical  l o sses and t h u s  

t h e  c u rre nt l e v e l  i s  pro ba b l y i n  excess of 1 5 %. H owever, even afte r a l low i n g  for these fa ctors, 

the system l oss or 1 6 . 84% i n c orpora tes h i gh leve ls  o f  non-tec h n ical  loss, i ,e . ,  then.  



3 . (0 e ia l Opera t i o n  

3 . 1 .  I n tro d uct ion 

Co-ord i n a t i o n  & mon i tor i n g o f  al l su pport sys tem to perform or r�l�c m  smooth ly i s  thc 

m a i n  fu n c t i o n  o f Col11 lll c rc i a l  Ope rat i on . The main Act iv ity of Colll llle rcial O pcration -

I .  D i sco nnect i o n  a nd Rccon ne ction 

2. O n c  po i n t  sc rv i ce c cnter 

3. Outsourc i n g Opera t i on s 

4. Da ta ac q u i s i t ion  System 

S. 1 3 i l l i n g  a n d  col l cc t i o n  

6. N c w  connect ion  

7. I >govcrnance 

R. M c ter i ng 

The a bove topics a rc t h e  m a i n  ac t iv i ty of comm erci a l operati o n .  llere, we have lcarnt about  the 

commerc i a l  ac t i v i ty o f' l ) 1 �SCO from Pa l labi  S&D D i v i sion.  Engr. Md. M oha mm ad Sha fi q u l 

I s l a m .  I ) M  (pa l l o b i  S & D  D iv i s io n) was our coord in ato r . From 1 3 th May 20 1 0  to I i" May 20 1 0  

wc we l'c i n  I)a l l a b i  S & D  D i v i s ion,  DESCO. Our sched u le time was 9 : 0 0am to 2 : 00pm,  evc l'Y 

day. We h a ve v i s i ted  o n c  po i n t  serv icc ce nter of K a l lyanp ur S&D D i v i s i o n  and havc Icarnt how 

onc po i n t  scrvice ccnlcr works . For m ete r ing purpose, wc have a lso  v i s itcd prcp a i d  mete r  

prod u c t i o n  u n i t .  M i rp u r. O n  the l ih May 20 1 0 , 9 : 00am to 2 : 0 0 p m ,  we have v i s i ted p rcpa i d  

m c[cr prod uct ion u n i t .  O n  th a t day, Engr . M d .  Akharul  Islam, Manager (Prepaid m c tcr 

p rod u c t i o n u ll i t) was Oll r coor d i n ator. We have learnt about e-governance o f  DES CO from C P  & 

M I S  Div is ion ,  m·:sco I JlQ. I�n gr. Md . Abd u s  Salam, M anager (CP&M IS) & M r. M am u n o r  

R a sh id D M ,  (CP& M I S ) was o u r  coo rd i n ato r . O n  the 2 0 th May o f 20 1 0, 9 : 00am t o  2 : 00pm we 

wcre i n  S & D  D i v i s i o n ,  DI�SCO H/Q. Engr. M d .  Zu lfiquar Tah m i d  sh owcd the ir  Tcc h n ica l 

a c t i v i t i es . Maj or pro j ec t and future p l an in a powcr point  s l ide.  

3 . 2 .  Types of Tariff 

There arc 1 0  d i ffere n t  types o f  connection accord ing to the consu mers dem and . Typcs o r  

ncw conncct ions  a rc l i sted be l l ow -

;\ - R e s ide n t ia l 

:> 1 3  - I rr igat ion  
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n -r n r  

1 - - om m e rc i al  

I '  - I I KV 

G - 3 31 1 32 KV ( O rDC) 
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3 . 3 .  Disconnection/Recon nection 

D i sc onncc l i o n s  o f  consul11 e r ' s  l i ne are m a i n l y  based o n  fou r  reasons.  Those arc · 

() 

() 

() 

D i sconnect ion  fo r non-pay m e n t  of e lectric b i l l .  

D i sconnection fo r I llegal e lectri c ity used . 

D i sconnec t i o n  Jor e l ectr ic  safety/security. 

! ) i s con nect ion  for consumer d ema nd ·-

Tem porary D i sco n nection 

Permanent  D i scon nect i o n  

I .'or rc-eonnect ions,  a lter a l l  d ues are paid by consumer a n d  comp lete a l l  offic i a l  forma l i t ies, 

I ) I �SCO w i l l  ensu l'e reco n nect ion w i th in that day or as early as possi b le .  

3 .4. O ne Poi nt  Servi ce Center 

One po i n t  se rv icc cenLer is  the front face or the  m i rror o f  DESCO. A l l  types of consum cr first 

come Lo the one po i n L  se rv icc cen Ler and then apply or col lect inform a t i o n  as the i r  dem a nd . M a i n  

aeL i v i t i es oi ' one p o i n t  serv ice eentcr are -

R ece i ve a l l tY J1cs of consll m e r  com p l a i n t  or i nform at ion with sm i l i n g  face . 

D Poss i b l e  a l l  serv ice or inform ati o n  arc provide  to the consumer i ns tant ly .  

() Co m m u n icate W i Lh the consum e rs for required fUithcr i n format i o n .  

J\ I I Lypes o f' consllmer  com pla i n/i nformation entry i n  register.  

o M a i n t a i n  consumer com p l a i n/i n fonnat i o n  record . 

() G i ve the  proper gu i d ance to the consllmers.  

L)cpiJrtment of [Iectr ical  <J n d  Electronic E n g i neeri ng, E a s t  W e s t  U n iversity 
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U nd - a:c In ernship 

3 . 5 .  B i l l ing/ C o l l ection 

Nel-Rev e n u e  c o l l ec l i on i n d i cates the amoun t  co l l ected from the consumers aga i nst the  

consu m ed e n e rgy w i l h i n  a spec i fic period usual ly one  month  or year. Net revenue co l lect i o n  

docs n o l i nc l u d e  a l l o l h e r  charges I ike VAT, surc harge, dem and charge, scr v i ce cha rge etc. 

I )L S C O  a c h i e ved a t re m e nd ou s success in i ncreas i n g  the reve nue col lec t ion .  In l:Y 1 998-99, t h e  

co l le c t i o n  o f' reven u e  was 3 3 7  m i l l ion ,  whcre a s  in FY 2007-2 008,  t h e  e o l lce t i on o f  revcnue was 

reach ed 10 9095 m i l l i on vvh i ch i s  p l ay ing a v i la l rol e  in gai n i n g  the pro fi t . In Ihe 200 8-09 

f i n a n c i a l  year Ihe  nct eo l l cet ion i s  9708 m i ll ion w h i ch i s  m uch h ighcr  t h an the l asl year ' s  nct 

co l lect io n o l' b i l l s .  

0 0 - 0 <,)  

0 6 - 0 7  
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"iii 
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Ye a r-wise N e t  Col lect ion of B i l l  ( i n  M i l l io n  Ta l<a )  

Figure 13:  Year-wise N et collection of Bi l l/Revenue. 

1 2 0 0 0  

I t  i s  t o  be n o ted that ,  reve n u e col lection j u mped i n  the year 2003 . T h i s  i s  d ue to  the i nc lus ion  of 

G u l s h all , 1 3 a n a n i ,  U t tara and Canton ment area in t he DESCO system w h ich was prev i ous l y 

u n d e r  I ) I ':SA I I  is to be notcd that, i n  the year 06-07 and 07-08 co l lect i o n/b i l l  (%) was morc 

than 1 00 .  Th i s  was the  res u l t  o f  crash program u ndeliaken to co l l ect the u n-pa id b i l l s  o r  the 

prevIOus years .  

B i l l i n g  Vs Co l l e cti o n  
.1 2 0 0 0  

1 0 0 0 0  

'" ilOOD -'" '" l-
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Figure 14: Year-wise Bi l l  issue V s  Collection a m o u n t .  



3 .6. 

� klL'rin!! i. u . .Jal l �  u d l r ad meter read i n g  that how Ill ueh l oad are Llsed by consumer. . The 
proced u re. or mclc ri n g a rc l i sted be l l ow -

" Prepare read i n g  sched u l e  i n  every month . Mo n i tori ng & g i v e  thelll proper gu i dance o r  

meter read er to take read i n g  properly and correct ly .  

" Generate meter repoli by m e ter reader of fau l ty/d efect ive meter. Then col lect the 

m eter re port from m eter read er & ta ke necessary act ion to solve these d e fects . 

() /\ Ikr read i n g  take n  s u b m i t  the meter read i n g  book in IT sect ion to pre pare b i l l .  A ller 

com p l ete the b i l l  process, the pri nted bi l l  are d i str ib ute to t h e  eonSll l.n er.  

M o t i vate t h e  consumer to b i l l  paym ent w i t h i n  due date .  D i sconnection act iv i ty 

c o n t i n ues  for non - paym ent  of bi l l .  

o I : n sure reco n llect ion a rkr b i l l  a n d  d ues are payment of d i sconnected consu mer.  

" C h a n ge d a m age /d e feetive/rau l ty meter or defecti ve/j o i n t/u nsecured serv i ce drop .  

() I n sta l l ed meter & service drop i n  new consumer and d i sco n nected f l lega l eon lleet i o n .  

3 . 6 . 1 .  Pre-p a i d  m eter p roduction 

Pre pa i d  mctcr i s  m ost esse n t i a l  and m odern metering system of the power system . Prepa i d  

m cter i ng system h c l ps red u c i n g  system loss and wastage of e lectricity. Custom crs a l so get 

henefi t i n  t wo ways; by con tro l l ing the i r  usa ge and gett i n g  d iscounts fro 111 Dt-:SCO. D [ SCO fi rst 

i n sta l lcd 1 0 .000  prepa i d  m eters i n  Utlara residential area and take i n i t i at ive to i nsta l l  a not her 

1 0 ,000 prepa i d  m e ters i n  U ttara res ident ia l  area .  

r n sta I l i ng Prepa id m e ters to red uce harassment of customers and ensure sl1100th co l l ection o r  

b i l ls .  The prcpa i d  m ete r i n g  system i s  c u stomer-friend l y  a s  t h i s  removes h a s s l e  o f  pay ing bi l l s at 

b a n k s  and rcar o f' ' g h ost b i l l s . '  T h i s  a l so puts an end to the d i sputes between h o u se-own ers and 

t ena n ts over  e l ectr i c i ty bi l l .  A customer w i l l  be  a b l e  to  contro l h i s  consumpt ion to  keep i t  w i t h i n  

h i s  per.':)o n a l  b u d ge t .  

There t h ree ste l)S in prepa i d  mcter ing.  O n e  i s  meter, 2nd one i s  v e n d i n g  station a n d  t h e  other o lle 

i s  S M S  (sy slem master sta t ion) . Meter instal led in  the consumer e n d .  f n  ven d i ng slat i o n  

eonsu lll er ca ll rec harge the i r  m aster card . 

There a rc 2 types 0 1 ' prepaid  meter. They are : 

I .  S m a r t  card based meter.  

2 .  K cypad based meter .  

I ) I ': S C O  L ise sill art card based prepaid meter .  Sm art card based m eter h as a card reader to read 

the m aster card . S m art eard based meter h as a rea l cl ock t imer  and Keypad based m eter has no 

3 2  
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r�al -I -k tim 'r. I :or m e le r  power s u p p l y  it re q u i res 1 2 V o l ts .  For t h i s  a tt'a n s former used w h i c h  

have 2_0 pl'i lll ary turns and 9 secon dary tu rn s. Con nection d i scon nected u s i n g  latc h i n g  re l ay . I r 

t h c powcr su p p l y ou tpu t i s  m o re than 1 3 V thcn the re l ay does not work. 

3 . 7 .  Ou tsou rc i n g  O p e rations 

M ost a n d  m a j or ac t i v i t ies o r  com merc ial operati on are operated b y  oLitsourcing.  Ou tsou rc i n g  

a c t i v i t i es 0 1 ' com mcrc i a l  opera t i on arc -

I .  C o l l ccl m c tcr rea d ing. 

2. l 3 i l l  d i str i b ut i o n .  

3 .  D i scon nec t i o n  & Reeo n nection act i v i ty . 

4 .  New m e tc r & serv i cc drop insta l l a tion.  

5.  Dc l cct i ve/fa u l ty meter  & serv ice d rop change.  

6 .  N o t i c c  & ce rt ificatc d i str ibu t i o n .  

7. M ajor/h uge I.ll eter or consu mer related data co l lect. 

X. D i scon nect ion or I l legal con n ection .  

3 . 8. D a ta Acq u isit ion System (OAS) 

The power gc ne ra t i o n cll1d m a x i m u m  dcmand of the electri c i ty nctwork nceds stro n g  mon i tor ing 

a n d  e ficc t i v e  power m an agem cnt .  DESCO has i m ple mented a Data Acq u i s i t ion Systcm (DA S ) .  

Data A cq u i s i t i on Sy stcm i s  i n tcgrated rem otc te rmina l u n i t for data gath e r i n g  a n d  com p u te r

server nclwork w h i c h  h c l ps to mon i tor the real t ime load statu s of the nc twork and to i m p l em cn t 

rat ional  l oad s had in g . The tec h n ica l  assi stance along with the software i s  devel opcd by 

13a ngl ades h U n i ve rs i ty o r  En g ineer i ng and Tec h n o l ogy (BU ET) . 

3 .9.  E-Govern a n c e  

T o  kc cp pacc w i th modem tec h n o l ogical  advance m ent i n  I T  (Information Tcc h n o l ogy) seetor 

a n d  to make the  u t i l i ty m ana gem e n t  more Llser fr iend ly, DESCO m anagemcnt  to lau nch e

govern ance p rogra m w i t h u n i fied ap proac h .  The objective is to c reate a papcrlcss office r()r 

q u i ek and bette r m a na gcm e n t  A l l  of the n i ne S&D (Sales and D i s t r i but ion D i v i s i on ) ' s  a n d  a l l  

other  u n i ts 0 1" I)I :SCO wi l l  be i n terco n n ected u nd e r  a s ing le  network Data to and from each 

ad m i n is tra t ivc u n i t ,v i I I  be trans m i tted to HQ u s i n g  the network. A l l  dec ision on a Fi le wi l l  be 

m a d c  e lec l i'on ica l l y I n s t i t u te of I nformation and C o m m u n icat ion Tec h n o l ogy of B l J l -:T is 

devel o pi n g the systc m .  
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emship 

4 .  Ope ra t i o n a l  p e rforma nce of e lectric ity d istri but ion system 

4 . 1 .  I n tro d u ction 

T h e  power sector i n  Ba ngladesh faced n u m erous prob l e m s  characterizcd by l a c k  of supply 

capac i t y. fre q u e n t  powcr c u ts , un acceptabl e  qual i ty of supp ly, and poor financ i a l  and operat i o n a l  

per lCl I'Ill anCe o f  the scetor c n t i t ies . Thc m o s t  press i n g  pro b l em i n  the power sector h a s  been w i th 

th e d i s t r i  b u t  i o n  syste m , wh ic ll is characteri zed by heavy system loss a n d  poor co l l ec t i o n  

pe r formance : hO'vve ver, t h e  d is tr i b ut ion system se ld om got t h e  pr ior i ty i n  re form i n i t ia t ives. fn 

t h i s c h a pte t·. thcre arc some i m portant factor regard i n g  d i str i b u t i on system arc descr ibed.  Most 

o r' t h e t h i n gs arc co l l ec ted rrom the o ffic ia l  website of DES CO and the i r  a n n u a l re port. Wc a l so 

have l ea l'l1 t a b o u t  the I 'o l low i ng top ics du r in g our i n te rns h i p  per iod . 

4 . 2 .  P ower Dis tribu ti o n  and M a i n tenance 

The powe r sys tcm i n c l udcs every activ ity fro m  e lectrici ty generat ion  to  reach i n g  t h c  e l ec tr ic i ty 

to t h e  end u s e t·s . (J e n era l ly power system can be d i v ided i nto thrce c o m po n c n ts .  sll e h  as 

genera t i o n .  I t'a n S lll i ss ion  and d i stri but ion .  Generat i o n  system i nc l udes a l l  thc act iv i t ies  of 

ge n e ra t i n g e l ectr i c i ty u s i n g  d i ffercnt energy sou rces . Afte r ge nerat i n g  e l ectr i c i ty the e l ectr ic 

cnergy is t m ns m i t ted to t h e  d i s tr ibut ion system thro u gh the transll1 i ss  ion system by P(JCI3 

( Powcr Grid Company or 13 a n g l adesh).  The m a i n  task in the d i str i but ion systclll i s  to  reach 

e l ectr i c i ty to the  consumers. Distri but ion system mai n ly comp ri ses of huge d i str ibut ion  nctwork 

o r  d i lkrcnt  vo ltagc Icve l vary i ng from 33 KV to 440 Vol t . D E:SCO i s  one o l� the power 

d i s tri bu to rs 0 1' 1 3 a n g l adesh . The fo l low i n g  i I lustratcs the prescnt stru cturc of Bangladcsh's powe r 

sector by i n d  i cat i  ng the key sector cntities a nd the i r  i n terre l at i onsh i p .  

Po ... · ·/ e l ·  O I \,' i s. i(H) 

-: (·· ... l i n l <.t1···,i (If P (' .... .  :'e l '. E n e ! ';;; ',! ;�n d  (\,'1 1 1 , ,,, 1 ' ,1 1  f\e ';(I \ l I ' ( e ::-

f' O\·\i E P. <: E L L  E �  .;". <: E I  

C:, E [\ 1  E R /\T I 0 [\] 

T R /\ [\I S IV1 1 S 5, I 0 [\] 

D I S T R I B U T I O N  F·:EE-: 

Figure 15 :  Present structure of Bangladesh power sector. 
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4 . 3 .  o s 

1 1 1 eels ' (, di str i b u t i o n  systcm.  fo r a s pec i fi c  peri od of t i me-

S ystem loss ex,) 
( I�ne rgy I m p o r L - E n e rgy sa l es) 

x l  00 
I ':ncrgy ImporL  . 

I ':very cq 1I i pmen t. cond uctor a n d  cab Ie Llsed i n  the power system has some loss i n  carry l  ng 

c l e c I I· i c i l y .  Th i s  l o ss i s  d u c  to the res i stance property of m a ter ia l , e l ectr ical  energy convc rts i n to 

heal .  sound a nd l i g h t  cncrgy . Thc theoret ical system loss of the ent i re system is fou n d by th c 

a bovc ("orlll u l  a .  

I l u l, i n  rea l i ty t h e  pi l ferage o f  electricity by any m eans is  a l s o  reflected in th e system loss, 

as th e p i lfe red elec tri ci ty docs not  come under energy sales.  The refore, i n  case of d i stri b u tion 

systc rn -

Sys Lem Loss = Actual SysLem Loss + Loss d u e  t o  pil ferage 

Thc aC lua l  systcm l oss o f' the overhead d i stri buti on sys te m  should not  be more than 7 . 00 %. 

4.4. N e t  Reve n u e  C o l l ection 

N e t-g evcnue co l l ec t i on i nd i cates the amount co l lected from the Con SLl I11 C rS aga i n st the 

COIl S U  med en ergy w i  th i n a spec i ric per iod usuaJ ly  one month or year . Net reve nue co I lec t ion 

docs not i n c l ude a l l  other c h arges l i ke V AT, su rcharge, d emand charge, serv ice charge etc . 

4 . 5 .  Acc o u n t  Re ceiva b l e  

F o c  spec ific  period o f  Li m e -

I\ccou n t l {eceivahle = N et Billed Amounl - N e t  Revenue CoHcction 

Acco u n t  rec eiva b l e  i n cl u d es only the en ergy prices not al l  oth e r  charges l i ke VAT, su rch arge , 

d e m a n d  charge, scrvice ch a rge etc. 

4.6, Acco u nt Rece iva b l e  E q u ivalent M o n th 

I\ l <.In i n s liJ n l  o r  l i m c -

/\ccoll n l l{ecei v ablc E q u i v a l e n t  M o n th = 
Total Accou n t  Hcceivable 

Ave rage monthly hil led amou n t  

Department  of F l ectrical a n d  E l ectron ic Eng i n eeri ng, East West U n iversity 
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" l ' l i  indi  · '.\l o r  i n d icates the cq u i va lent mon th ly b i l l  of acc o u n t  recc i va b l c .  Usua l l y  c l cctr i c i Ly is  

s o l d ll s i n g  post  paid b i l l i n g  systc m .  At the end of a month m eter read i n g  i s  c o l l ec ted a n d  based 

on the I'e ad i n g  b i l l is prepared an d d i str i b u ted to the consum er. I S  days i s  req u i red to eonducl  

th i s  opcra t i o n .  /\ ga i ll ,  one  month t ime i s  g i ven to the consumer to pay the b i l i .  There fo re .  

l ) i s t l ' i buL ion  A gcney O r  Co m pan y  rece i ves the paymen t aga i n st the i r  sa les after a period of two 

m o n l h s .  

A s  a res u l l . i n t h c  e u rrc n t systc m ,  t h c  ideal Accou n t  Rece ivab le Equ i va len t Month sha l l  b e  ncar 

the va l u e 0 1 ' 2 .  

4·. 7 .  Col lection/  B i l l  (0/(,) 

I ; o r  a s p ecific p e r i od of l i m e -

I l i c c Li o nj l l i l l  (%)  = 

4 . 8. Co lJecti o n  I m p o rt (C I )  Ratio 

I :or a spec i lic pcr iod  o r  l i m e-

N e t  Revenue Collection 

Net Billed Amount 
00 

C o l l ecL ion  I m port (Cl ) Ra Li o = 1 1 00 - SYSlC�O�SS %] 
X Collection  % x 

T h i s  i s  t h e  most a ppropri atc i n d icator to eval uate the operat iona l  performance o r  an c l cCLr i c i ty 

d i s tr i but ion  agency or com pany. [ t  c o m  bi nes both the system opc rat i on a  I and c om ll1 c rc i a I 

opera t iona I i nel icalms .  l Jsua l I y C [ rat i o  ovcr 90 is treated as very good performancc. 

' . .  

• , � I · I 

F i n .ll 1 C Il I  ' C ,l( 

Figure 16: Yea r-wise Collection-Import Ratio (%) 

Oepom m e n l  or  l I cCLrical  and Electronic  E n g i n eering, East West U n i vers ity 
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5 .  F a ci a l P e rforma nce 

5 . 1 .  fntro d u ctio n 

Dl :SCO c a l c u l a t e  th c i r  N c t work i n g  cap i ta l ,  C u rrent Rat io , Gross pro ll t marg i n ,  N e t  pro ll t  

m a rg i n .  Opera t i ng rat i o ,  I � arn i n g  per share (EPS), Earn ing power w h ich arc re la ted to fi nanc ia l  

pel · l(lI"Ill C lI1 cc.  To c a l c u late  t hese DSSCO can e st i m ate t he i r d i s t r ibut ion  losses fi n a nc ia l  

pe r for ill a n c e .  M o st o f  the th i ngs are col lected from the offi c i a l  webs i te of DLSCO and the i r  

a n n u a l  I-CPorl. We a l so h a v e learnt about the fo l l owing topics d ur ing o u r  in terns h i p  per iod.  

5 . 2 .  Net working C a p i tal 

N e t  Work i n g  Cap i ta l  (N WC) repre sents the exeess of curren t  assets over c u rre n t  l i ab i l i t ies.  The 

terlll c u rre n t  assets refers to assets w h i e h  i n  the normal course of bu s in ess get con verted i n to 

cash w i thout  d i l11 in u t i o n  i n  v a l u e over a short peri od ,  usual ly n o t  exce ed i ng one year or le ngth o r  

operat i n g/cash cyelc w h  ic he ve r i s  more . Current I i a b i  l i t ies are those I iab i  I i t ics w h  ieh a t  lhe  

i n cepl ion are req u i red to  be paid  i n  s ho rt period, normally a year .  The greater i s  the a mou n t 0 1 ' 

N W C. the gre a le l' i s  t h e  l i q u i d ity o f  the firm . 

Ne t Work i n g Cap i ta l  c�, Current A ssets - C u rren t  Liab i l i t i e s  

5 . 3 ,  Cu rre n t  Rat io  

The c u rren i  ra t i o  is  t h e  ra t i o  o f  total  cu rren t assets to total cu rre nt  l i a b i l i t i es .  I t  i s  cal e u l atcd by 

d i v i d i n g  c u rre n t  assets by cu rrent l iab i l it ies . 

C u rren t  Assets 
Cu rrenL Ra Lio == 

Curre nt Liabilit ies 

The h i gher the C u rre n t  R at i o ,  the larger is  the amou nt of Taka av a i l ab le per Taka of C u rrent 

L i a b i l i ty ,  the m o re is the fi r m ' s  a b i l i ty to meet curre n t  o b l igati o ns and the greater is the safety o f  

f'u n d s  0 1' s h u tt term c red i tors.  

5.4. GI"OSS P ro fi t  M a rgin 

Gross Profit Margin == 

Gross Pro fit 

Sales 

DCPJrlm(� n l  o f  F l cctr ica l  a n d  E l e c t ro n i c  E n g i n eering, East West U n iversity 

- X 1 0 0  
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i n  

Thi ' mea r� the rela tio n s h i p  hetween n c t p rofits and sale s of a fi rm.  

N e t. Profi t. M a rgi n 
Earning After Interest a n d  Tax 

----

Sales 

5 . 6 .  O pera ti n g  R a t i o  

l ':x p c nses fo r p u rc h as i n g  e l e ctric e n ergy + O p e rating expenses 
o pc ra t ing R<J tio = x 100 

N e t  S a l e s  o f  ele ctric e n e rgy 

5 . 7 .  E a rn ings p e r  S h a r e  ( E PS) 

It m easures the pro fi t  avai l a b l e  to the eq u i ty sharehol ders on a per share bas i s ,  tha t  is, the 

al l1()u ll t t h a t  they can ge t on every share held . It i s  calcu lated by d i v i d i n g  the profi ts ava i l a b l e to 

t h e  sh are h o l d ers by t .he n u m ber of t he outstand i n g  s hares. 

5 . 8 .  E a r n i n g  Power 

I ':cl r n i n g  Power or overa l l  p rofi tabil ity is measured as follows· 

E a r n i n g  Power = Net Profit M a rg i n  X I n vestment Tu rnover 

Net I 'ro ti t  M a rgi n  

I n vcstm ent Turnover 

Farning Power 

Net Profit  after Taxes 

Sales 

Sa les 

Total Assets 

N et Profit  after Taxes 
- ------

Total Assets 

Department  of l I cc trica l a n d  Electronic Engin eeri ng, East West U n iversity 
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& M a intena nce of S u bstat ion 

6 . 1 .  Intro d u ction 

To d i str ibute  eon t i ll u o u s power, a s u bstation needs frequent mai ntenance.  Loss less and error l ess 

d i st r i b u t i oll is t h e  m a i n  p u rpose of power d istr i but ion .  We have l earnt abou t operation and 

m a i n 1c n a nee o f ' sub sta ti on fro m Tongi( East) S&D D i v i s ion, DESCO . En gr. M d .  S hawkat A l i . 

I ) M .  Ton g i ( L':ast)S&:D D i v n ,  DESCO was ou r coord i n ator.  From 2 5 th May 20 I 0 to 3 1 5 1 M ay 

20 I () we were p rese n t  h e re . We have a lso v i s i ted our sched u l e  t ime was 9 : 00am to 2 : 00pm every 

d ay .  We have v i s ited Ton g i ( West) S&:D D i v i s i on.  We have a lso learn t  load sect ion & load 

rete n t i o n .  l oad m a n agement ,  control room activ ity, power factor m on itor i n g  and upgrad i ng, 

su bstat ion m a i n tena nce, l i n e m a i n te nance and DAS m a i n tenance. We have al so v i s i ted 

n a s h u llcl hara gr i d su bstation at 2 41h May 20 I O .  Engr.  Md . G o l a m Mow l.a. A M(Gri d &: 

Prolee l i on)  was o u r  coord i n a lor. 

6 . 2 .  G e n e ral  E q u i pm e n ts of SIS 

T h e re a rc se ve ra l eq u i pmc n ts u sed i n  a su b-station .  Follow i n g  eq u i pm ents arc used i ll a sub

sta t ion : -

6> I \)wer trans formcr.  

�)  S w i t c h gear / C i rc u i l l� reaker. 

C u nc n t  Tra n s former. 

P Potc n t i a l  Tra n s former.  

6> I so la tor/ D i sc o n n ector. 

6> 1 , i gh t c n i n g  /\ rJ'cstcr / Surgc D i verter. 

6> A u x i l i a ry Tran sformer. 

6> 1 3 u s bar . 

e) H a t tery and 1 3 a ttery C harger . 

'i> Co n tro l R c l ay Pane l .  

(,> Remote Ter m i na l  U n i t  for SCA DA/ D A S .  

6) A C  & DC D i str ibut ion Panels .  

6.3.  Line Co nstru c t i o n  

Dr- :SCO s U I' veys o f  t h e  s i le a s  per ap p l icant de mand b y  S & D  d i v i s ion a n d  Draw i n g, s l a k i n g  

s h eet a n d  b i l l  0 1'  q uant i l i e s .  Sr:&:D d i v i s ion  makes fu rther su rvey and s t u d y  the feas i b i l ity or t h e  

3 9  
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U n d c rgril d u J te I n t e r n s h i p  

l i ne c o n struct ion . S e lect P l a ces fo r ap proval  t o  thc autho r i ty .  Afte r ap prova l j o b  i s  i ssucd to 

eon lJ"actor s .  S t-:& D d i v i s i on m a i nta i n  and monito r i ng the work of the contractor coo rd i n a t i n g 

w i t h  rcspec t i ve S & D  d iv i s i o n .  Contractors draw materia l as pcr req u i rcments .  And app ly  lor 

ou tagc to do the work. J o i n l I n spect i on Is  done after the work h as been com pl e ted . B i l l  IS  

req u i red lo pay as per con tract ,\l i l h  the contractor. Connectio ll i s  given fro m respec Li ve S&D. 

6.4. M a i n te n an c e  & I n s p ecti o n  o f S/S E q u i p m ents 

I :q u i p ill ents  o r  a s u b - stati o n  req u i red freq u e n t  m a i n tenance and In spectio n .  

6.1 . 1 .  M ai n t e n a n c e o f  Su bstation Eq uipment 

• f}rcvent ive  a n d  S c h e d u l e  Mai ntenance. 

• 1 : lll erge ncy or B re a k-down m a i ntenance.  

6.4.1 .  In sp ec ti on of Substati o n  Equipme n t  

t:l Da i l y I ll s pec t ion .  

t:l W ee k l y I n spec t i o n .  

Cl M o n t h I y  I ns pec t ion . 

t:l Quarter ly I n spect ion .  

tl I l a l l :'ye a r l y  I n spect ion .  

t:l A n n u a l  i n spect i o n .  

6 . 5 .  O p e ra ti o n  o f  P o we r  Tra nsfo rmer 

There a rc severa l op erat io n s i n  a power transformer.  They are -

"> Operat i o n  o l " Tap C hanger. 

6> Operal ion  o r  coo l i ng contro l system . 

6> Opera t i o n  oC brca ki n g  sy stem . 

6 . 6 .  M a i n te n a nce o f  a Power T ransfo rm e r  

i\ powe l' t r a ll S li)nll e r  a l so req u i red frequent mai ntenance . 

6 . 6 . 1. T e s t  o i l  s a m p l e  o f  tra nsformer main ta nk & tap changer tank 

• Check co nd i l ion  o f  o i l  gauges and o i l  leve l .  

• C h eck fill' o i l  leakage & i n tegrity of gaske t j o i nts.  

• Check t h e  t i g h t n e ss of nuts & bolts .  

DepiJrtment  o f  E l ectr ica l  and E l ectro n i c  Engineering,  East  West  Un ivers ity 
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("he II c i n . u l at i n rc i .  tan r btl ·hing.  

• ' hec k t h at s i l ica ge l  crystals  are b l u e .  

• Re-gre as i n g  o f  bear i n gs. 

• C h eck the  performance of o i l  te mperature & w i n d i n g  tem perature meter. 

• C h a nge the o i l  o r  o LTC. 

• C h eck the control  system and d ri v i ng mechan i sm o f OLTC. 

• Check insu l a t i o n  re si  s tance between each w i n d  i n g  a n d  gro u n d .  

• C a l c u l a t e  the D i e lectr ic A bsorpt ion Ratio-

6 . 6 . 1 .  Test of Insu l a ting Oil  

Tcst 

I ) i e i cetr i e  stre n g t h  test 

/\ c i d i ty tcst 

I M o i s tu rc content  i n  o i l  
. . . "  

I Ncu tra l izat ion n u m be r  

V i scosity a t  20°C 

Po u r  p o i n l m ax i m u m  

1 · l a s h  po i n t  

I ) iss i pa t i o n  lactor  o r  Power 

hlC tOf 

I V o l u lll c I·c s i st i v i ty 

l n lc r l�l c i a l tens i() n  at 27°C 

D i e lcetr ic  constant 

I 
S p cc i li c grav i ty 

D A R  - (lK of 60 sec)/( I . R . of 1 5  sec) 

- -

--

Assum ptions 
------

M i n .  3 0kV at 2 . 5  m m  gap ( 1 2 . 5 111 111 s phe re) 

Acid value less than 0 . 02 mg [( 01 fig 

5 0-60 ppm 
r-----------------

0.03 mg KOH/gm 

40 cst 

5 .7 x  1 0 1 4  D.-cm 

m i n i m u m  0. 04 N/l1l 

2 to 2 . 5  
---1---------- -- -

0 . 895 (at 20 °C) 

Table 3 :  Test of Insulating Oil .  

6 . 7 .  O p e ra ti o n  a n d  M a i n te n ance of B reakers 

6> T i m i ng and I n su l a t i o n  rcs i s tance test. 

6) M ea s u rement  o r  con tact res i s tance.  

6> C h cc k  SF6 gas pressure and the Charging Mechanisl11 . 

6> C h eck sec u r i ty o f  cou p l i ngs and p i pes .  

Ii) M easurement  condensation tcmperat u re (Dew point) of gas.  

OCpiJrlmcnt o r  F l e c t r i C il l  a n d  Flec tro n i c  Engin eering, E a s t  West U n ivers i ty 
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• 'Um Uhl r pre-c harge pr . ure . 

( h · ·J.. or o i l  l e a k s  and low pressure o i l  ta n k  o i l  leve l .  

6 . 8 .  T r a n s fo r mer 

6.S. 1 .  Types o f  Transformer i n  a su bstation 

Th e re arc two typed of transformer. They are-

1 .  C u rrent X - former ( i n  metering) .  

2 .  Pote n t i a l  X - form er (for protect ion) .  

6 . B . 2 .  Us e oF Tra nsformer i n  a subs tation 

There arc two typed of t ra nsformer that are w i d e l y  used in substa t i o n s .  They are-

1 .  l�or Protect ion  or t he su bstation eq u i p ment .  

2 .  1 :0 1' m ete r i n g pu rpose. 

6.B. 3 .  M a i nte n a n ce 

There a rc many t h i ngs w h i c h  is c h ecked i n  a tra n sformer. Some ki nds of chec k i n g arc g i ven 

be l l ow:  

o C h e c k  o r  phys ica l  cond i tion and the i n su lat i o n  re s i stance. 

() Check t ightness of p l' i mary s i d e  & seco ndary term i n a l s .  

() Check the ra t io  and j u st ifY the accuracy. 

o C heck For o i l  l ea kagc for o i l  i m merged CT and PT. 

o C h eck the d i e l ectr ic strength o f  o i l .  

6 . 8 . 11 . Protection 

o I � uc h bo l / re lay .  

o D i  ITere n ti a l  re l ay .  

o Pressure rc l i c f re l ay .  

( )  O v e r  Il uetuat ion p rotect i o n .  

( )  D i rect i o n a l  o v e r  c u rre n t .  

() I I  igh set  over c ur rent . 

() I :arlh fa u l t  protec t i o n :  Stand by earth fau l t  or restr i c ted earth fa u lt .  

() Therm a l  ove r heat i n g  protecti o n :  Wind ing temperature and O i l  tcmperat u re. 

Department of  F l e c l r icdl dnd Electro n i c  Engineering, East West U n iversity 
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�-.....,.:t-i·o n a nd M a i n te n a nce o f  I n s u l a to r  

l · ·k : 'e m i ty o r n u ts bo l ts and c l a m ps securing d r ive parts .  

: Ican a n d  i n specL porcc l a i n  i n s u lators. 

6> Check s p l i t p i n s  i n  c l ev i s  and o i l  a l l  c levis p i n s .  

6> C l ea n and l u b rica Le aux i l i ary switch contacts. 

6 . 1 0 .  O p eration a n d  M a i n te n a nce o f  Lighteni ng Arrester 

6) Wash D i vc l·Lc r h o u s i ng.  

6> C he c k  ro r dam age Lo porc e l a i n  housing and for deformation of corona or strcss r i n gs .  

6 . 1 1 .  O peration and M a i n tenance of B u s  B a r  

6) C l ea n i n g  o f  i n su l ators. 

r? Ti ghtcn i n g or ch an g i ng o f  cl amps . 

0) C h ccki ng o r  i n su l a L i on rcsistance . 

6 . 1 2 .  Devi c es of Re l ay p an e l  for 1 3 2 KV & 3 3 KV s i d e  

{> I ) ro tect ivc R e l a ys.  

�) /\ n n u n c i ator.  

6) Control  s w i tches .  

6) I :nergy meters.  

6) V o l Lme Lcrs, a m m eLers, power factor mete r . 

ti) S e m a p h o re i nd icator .  

6) I l cater.  

P A ux i l i ary R e l a ys.  

6) Term i n a l  s Lr i p  and Test term i na l b lock . 

6 . 1 3 .  P ro tection o f  power system 

6. 1 3 . 1 .  Requ irement of protection : 

N o r m a l  ope rati o n .  

I l rev e n t i ol1 or e l ecLr i ca l fai l ure .  

M i t iga t i o n  or t he efFects o f  e lectrical fa i l ure. 

6 . 1 3 . 2 .  Protective device:  

S w i tc hgear. 

hl se . 

DepJ rtrnen l of F l ectri cill a n d  Electro n i c  Engineering,  East  West U n ivers ity 
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Fu n cti o n a l c h a racteris tics of p rotective relayi n g  

. 'n: i l i v i ty. Sc lcct iv i ry a n d  Spee d .  

R c l i a b i l i ty .  

6. 1 4. R e l ay opera t i o n  

Figure 17: Relay Operation. 

6 . 1 1-. 1 .  Types of rel a y  

- I  '; lcctro-lll cchan i ca I .  

-S ta t i c rc l ay . 

- D i g i ta l  or N U l11 c r i c a l .  

6 . 1 1· . 2 .  Opera tion & m a i n tenance o f  Control relay p a n e l  

-Gcnual c l c a n i n g  of both  i n side and outside.  

-C hcck ro r loosencss or con nections.  

-C hcck i n g  () f' healer. 

-Chec k o per a t i o n  and accu racy of i n stru m ents. 

-Carry out i n su lat ion tcsls bctween wiring and earth, and between c i rcu its . 

-Check o perat ion of a l l  a l arms and control fu n c t ions.  

-Carry out  secondary i n ject ion  tests o f  re lays. 

Dcpartm(� n t  of E l ectr ical  and E l ectronic Engi n eer ing,  East West U n ive rsity 
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u l ts of powe r sys tem 

Power Ill a n y  fa u l ts-

- S horl C i rc u i t  fau l t .  

-Th ree !�lU II t il or w i t h o u t  

I wo I t  ( w i t h  or w i  

l ine lo fau l l . 

c i re u i t f�1lI 1 L 

-S i l ll u i ta n eous  1 21 11 l l . 

6 . 1 6 .  p rotection 

earth). 

There arc m a n y  way to 

d i rec t i o n a l  over c urre n t  ,md 

l"cede r . over c u rrent and [arlh 

nee I J2kV a nd above 

l i n e  d I Tere n t i a l  l O ll .  

6. 1 6. 1 .  C h a rac ter o f  I-cl a ys 

- I I ) M I 

-I ns lanLtneous 

-De fi n i te t i m e  re 

6 . 1 7 .  Bus bar P rotection 

l i m e  

n> I s u s  

1 5 11 S  

d i rrerential protection. 

by over c u rrent relay. 

c >  Fra m e  e a rl h  

6 . 1 7 . 1 .  B a ck-li p  

.. d i s t ance 

of bus 

remote end. 

.. over c u r rent protect i on from far end. 

& and P i l ot \v i re 

I t  

Distance or 

6. 1 8 . D i ffe r e n t  te s ti n g  i n s tr u m e n ts a n d  equipm e n ts of Grid b s t a tion 

and I e  vacuum gauge 

!\ VO M c l er a n d  I ,ow O h m  M eter. 

ta l 

,? O i l  eentr i  

o i l  

mach i ne. 

set and 

Department of Eiectrical and E lectronic Engineering, E a s t  West Un iversity 
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l�_ 'r and Polar i l) t tel". 

I h ' rm m e ter i n frared m i n i  and Me lead gauge . 

M i l i  am pere m easu r i n g  c l i p on am meter. 

6> C l i p  on a m m eter. Gas burner.  

(i> Tan d e l ta test set, Tu rn rat i o  test set and Moisture test set fo r tra n s former o i l .  

6' Tes t i n g  boa rd w i t h n ecessary cab l es l egs. 

6> CT VI< testi ng sct (knee po i nt voltage test) . 

D r p <J r l m e n t  of r:l ectr i c a l  <Jnd El ectronic E n g i n eer ing, East West U n ivers ity 
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7' ,  P I a d Development 

7 . 1 . l n tr'o d u c ti o n  

\V e have le a rn t  a bo u t  p l a n n i n g  and development of DLSCO fi'om S&D Di vi s io n . DESCO I ltQ .  

I : ngl· .  M el .  /'u I J�q u ar  Tah m i d Manager, (SE& D) was o u r  coord i nator. 2 3 rd May 20 J 0, 9 : 0 0am t o  

2 : 00pm,  w e  were i n  S & D D i v i s i on , D E SCO H/Q. E ngr. M d .  Zu lfi quar Tah ill i d  showcd us the i r 

tec h n ica l  ac t i v i t ies, majOl' p ro j ect and fu turc p lan i n  a power po int  s l i d e .  l I e gave u s  b r i ef' idea on 

ci istr ibution p l a n n i ng, l i ne construction and relevant issues. 

7 . 2 .  S te p s  fo r p l a n n i ng 

I ) I : S C O  has m a ny s tcps 1'01' thc i r  d i stri bution network p l a n n i ng .  Fo l l o w i n g  steps arc ma i n l y 

i III p l c i lle n tccJ : 

-Topo gra p h icaJ  survey and preparation of topographic maps. 

-S u rvey o J' ex ist i ng systems and co mpi lat i on on m aps. 

- S u rvey o r  loads  and load forecast. 

- P l a n n i n g  0 1' 33/ 1 1 kv su b-sta t io ns & 3 3 kv sub-transm iss ion l i nes.  

-Deta i l ed p l an n i n g 01' d i st r i but ion network . 

- I'reparal ion of sta ki ng s h eets. 

- P reparation o r  b i l l  o r' q u ant i t ies .  

-Cost  est imate .  

- J > reparat ion 0 f lender  docu men t for supp l y  o f  materia ls/works inelud i ng tech n ica l speci fiea t ions . 

- Prepara t ion o r  engi neer i ng report i n c l u d i n g  i m p l ementat ion sched u l e .  

7 . 2 . 1 .  Topographical survey a n d  p reparation of top ograp h i c  maps 

D I SCO C o l lect geogra p h i c  map of concerned area. Demark of area on geograph i c map. 

Th ey d o  topogra phic  su rvey u s i n g stand ard method . Prod u ct i o n  of maps in  d i g i t i zed rorm 

u s i n g  l a l c s l  vel's i o n  o r  ;\ u toC;\ D. 

7 . 2 . 2 .  S u rvey of existing systems and compil ation on maps 

- D i s t r i b u t i o n  L i ne I ·:q u i pm e n t S u rvey . 

- S u rvey o r  I ) i str i b u t i o n  S u b -station s .  

- S u rvey o n 3 / 1 1 K V  S u b-stat ions .  

-Co m p i lat ion on M ars.  

4 7  
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7. 2.3 .  of loads a n d  l oad fo recast 

l oa d s  arc determ i n a t i on the 3 I k V  s u b-stations and max i m u m  

d e m a n d s  for t h e  last  1 0  years from t h e  

I ' u lu re d e m a n d  Ik l oads! esta b l ishments ,  

I I  1 0  a n d  

a l l  I l k V 

l oad l K V : H a l l V' l l  and 1 1  kv 

I I  ( P rev i o u s  1 0  d ata of consu m e r  n u m ber, energy i m port and Sale ,  

"v i se load rates I n formation of bu l k  l oads.  S treel 

s l l'eel 

['rom d l  

f() r the 

d emand and "''' IJ\,,'-'',"U toad demand data 

a n d  other  orga n izat ions .  Demand 

a rea.  

For 5 years for d is tri bution plan n i n g  

1 '01' 1 0  years .1 kV 3 3 K V  

7.2.4. Pl a n n i n g of 3 3 / 1 1 kv s u bstations and 3 3 kv tran s m ission lines 

- I  ' x  I ly a n d  fi rm 

-S h i  over l oaded S u b-station on adjacent 

/\ d d i t ion  or capac ity.  

l i nes. 

/ 

u p  to next 1 0  years . Locat ion  p roposed ncw i f  

req u i  ava i l a b l e  3 3  K V  sou rce. 

- M od i ficat ion or room bu i ld 

etc . 

Cri ter ia  p l a n n i  3 3 kv s u b-tr .  

o r  L.' L'C"j�J e . g. 

r ,oss .  lISC 0 J '  conductors etc. 

- I orecast dema n d  up to 1 0  years. 

- l< e l i a h l e  i n com i ng source lor new I K V  

- A d d  

loaded 

o r3 3 K V  

I n crease re l i a b i l i ty o f  the 

to the  

- Du a l  feed fac i l i t i e s  fro m  d 

S u b-stati o n s  

source s ,  

Departm e n t  o f  1 : lenr i c a l  a n d  Fl ectronic Engineeri n g, East West U nivers ity 
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- R ing be l\\ cn t h e Su b-stati ons .  

- I ':as), ma i nt e n a n ce o[ th c [ecdcr . 

7 . 2 . 5 .  D et a i l e d  p l a n n i n g  of distri b u ti o n  network 

M a i n  C o n s i d c ra t i o n s  for D i s tr [b ut ion 1�lan!1 i ng: 

M a i n  considcrat ion fo r d i str ibut ion p l an n i n g are to cater load demand Li p to next 5 yca rs, to 

m i n i m i ;;:e i n tcrrupt ion of power s u pply, to create fac i l ities for new consu mers, to m i n i m i ;;:e 

tcc h n i ca l loss [0 acce pta b l e  l i m i ts, to l i mit vo l tage dro p  to the fo l l ow i n g maxi m u ll1 flgLlre s  at 

po ints r�\ rL h e st rrom thc supply  po i n t :  

3 3  [< V System 1 %  

I I KV Systcll1 3 %  

400/230 V o l t  System 4 %  

Se rvice Drop 1 %  

7 . 2 . 6 .  Preparation of staking sh eets 

M a i n  I n format ion/l tcms of S tak i ng s h eet are feeder name, su b-sta t i on namc, fecder 

sect ion .  map rdcrence and location, pole n u m bers (o l d  and new), po le he ight  and 

type. po le  lop asscm b l y  type and no, transformer w i th KVA ra ti ng, guy assem bly. 

type and no, span length. HV & LV cond uctor s i ze & length, ri ght of way, other l i ne 

eq u i p m e n t  and any other I n formation req u i red . 

7 . 2 . 7 .  Prep a ,-ation o f  bill  q u a n tities 

M ai n Cons iderat ions 0 f the pre parat i o n  of b i  11 qua ntities are

- Deta i l ed p la n n i n g  or d istr i but ion netwo rk.  

-Tech 11 ica I spec i fieat ions  o f  mater ia ls .  

- [ 3 0 Q are prepared I :ceder-wise. 

- M ateria l s  catego ry-w i s e  such as .  Po les.  Condu ctors, Cables .  Insu lator, Po le Top 

A sse m b l y. (�uy Assem b l y cte. 

7 . 2 .8. Cost esti m a te 

- l 3 i l l  o I " C.) ua n t i t i e s  ( 1 3 0Q) based on deta i led plan n i ng . 

-P I 'ese n t  Pr ice o f  m a te r ia ls  avai l a b l e  w i th DES CO/ any oth e r  o rga n izat ions.  
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u l '  r r nstrucl i nl re hab i l i tation of rl ! I . o i tr ibmion 

n e l  \ \  or" 

- l J n i lclrIll R a te S c hed u l e/DESCO Price l ist .  

- 1 ) 0 1  i cy G u i d c l i nc OJl Depos i t  scheme. 

7 . 2 .9 .  Preparati o n  o f  te n d e r  docume nts 

' I c n der  doculll e n ts fo r s u I2l2ly  o f  m a te r i a l sl works are prepared in accord ance w i t h : 

- 1 \l b l i c  Proe u re m c n t  Regu l atio n s  2003 (PPR 2003)1 U ser Gu ide on Proeur c m ent o f  Goods 

& R e l ated S e rv i ce and Works & P hysica l  Serv i ce. 

-Tech n i ca l S p ec i ficat ions o f matcri a l s  are Derived from thc standard spec i Cic at ions 

!\ d o p tcd by IWDB I D I-:S C O .  

7 . 2 . 1 0. P repa ration of eng in eering rep ort including implementation schedul e 

Conte n ts o f  e n g i neeri ng report : 

-Fu l l  dcta i l s  o f  thc ex ist i n g, 3 3 / J  1 KV SIS. 33 KV Sub-Transmission l i nes a nd I I  K Y  & 

J 1 10.4 K V  D i s tr i b u t ion Network I nc l ud ing the descript ion of the latest cond i t ion o r  l oad i ng. 

I l u m crica l  descr i pt ion of physica l  faci l i ties, phys ical cond i tion of su b-station and l i nes and 

I m ll1ed i a te rcq u i re m e n t  of re p l aceme n t  I rep a i r  etc . 

- 1) la n n i n g a n d  Des ign cr i teria based on approved gu idel ines and or I n tcrnat ion a l  No rll1 . 

- I ,oss red uct ion cr i teria to be proposed for acceptance by DESCO. 

- 1) lan neci systelll to Ill cct the fu ture load . 

- 1 3 i l l  o r' q ua n t i ties o f  planned systcm in summarized form . 

-Cost csti mate. 

- I m p l e m e n tat ion sched u le .  

- I n v i ta t i o n  of Te nder for su pply o f  material s. 

-Tender  eva luat i o n  and award of contract for supp ly o f  m atcria l s .  

- D e l i very o l' m atc ria l s  t o  t h c  s i te.  

- I  n v i ta t ion of lc ndcr  fo r construct io nlrchabi l i tat ion works.  

-Tender  cva l uat ion  a n d  award of co ntract for co nstruct ionlreha b i l i tat ion works.  

- I :xccu t i o n  0 r '  Construct io n/rchabi  I i tat ion works.  

-Test ing  & co m m iss io n i ng. 
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7 . 3 .Fea tures o f  topographic maps 

- Roads. l anes.  by - l anes, pavc men ts . 

- I ': n t r i es to perman e n t  bu i ld i n g  from road s and pavements. 

-f l i ghways, ra i l way trac ks . 

- I ':m bankt11 ents .  

- I� i vers a n d  canal s .  

- Ikneh m arks.  

- R es i d e n t i a l  and eOlll l1l ereial  areas.  

-Overhead po,vel' l i n e  po les a n d  lowers. 

- I d e n t i ty n u m b er o f' ove rhead power l i ne s  poles and towers 1 32/3 3 KV . 3 3 / 1 1 KV Su b -

stat i o ll s  a n d  1 1 /0 . 4  K V  d i str i b u tion sub-stati ons .  

7.4. O n  Going P l a n n i ng 

There are some ongo i n g p l an n i n g  DESeO has developed.  They arc-

- I n s ta l l a t ionheh a b i l i ta t ion o r 3 3/ 1 J KV su bstations.  

-l3 [< v n el\\ ork p l a n n i ng fo r 3 3/ 1 1 KV substat ion s.  

- I I K V  u n d ergro u n d  l i n e  p l a n n i n g for fc eders and sw i tch ing stat ions .  

- f) urbaeh a  I n ew tow n p roject . 

- U t la ra 3 1d phase project Lte . 

7 . 5 .  O n go i n g  P roj ec ts 

There arc m a n y  proj ect was  ap p roved by DSSeO. O ne i s  stren gth en i n g DESeO's electric 

d i str i b u t i o n  network. A n o t h e r  i s u pgrad i n g  and cxpanding d i s tri bution system in Gu lshan c i rc l e  

i n  md er t o  m ee t  t h e  growi ng demands o f  the sys tem . 

7 .6. Fu tu re P l an 

A new area na ill ed "Purbaeha l  Model  Town " i s  be ing developed by RAJ U K  i n  north east of 

1 ) I :SeO are a .  The l oa d  demand o r  Purbae h a l  Model Town is expected to be abou t 5 00 M W  i n  

t h e  year 202 5 .  T o  keep pace w i th t h e  load growth a n d  c u sto mer strength . D CSCO w i l l  create 

adequate f�le i l i t i e s in phases by tak i ng up new project. Anothcr n e w  area namcd " U tta ra 3 rd 

pha se" is bei l1g deve loped by RA J U K  w i th in DESeO's te rri to ry . The e l ectr ical  n e twork 

deve l opment  fc)r th i s  a rea is u nder p lann i ng stage. The load demand or " U ltara 3rd phase " i s  

ex pected t o  be a bout  2 3 0 M W  i n  the ycar 2030.  
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8 .  Conc l u s i o n  

1 ' 1"0 111 t h e  d i scuss i o n  o r  the paper i t  i s  very m u c h  c lcar t hat power sector o f  l:3an g l adcsh has to go 

Ic) r a l ong way i n  ru ture .  Dcvc l o p i n g country eve n the ne i gh bori n g  countr ics'  pos i t ion  i s lar 

bcller t h a n  u s .  Devc lop m e n l  o f power sector i s  the fi rst req u irement fo r the development o r  a 

co u n try. W i th t h i s  e nd i n  v i ew Government  h as taken some goa l s  to i m prove the powcr sec lo r  o f  

l h c  cou ntry w h i c h  i s  br i e n y  d i sc u ssed i n  be low:  

• To c n s lI 1 'e e l eclr i e i ty ror a l l by thc year 2020 ,  

• To c O lll ll1 erc ia l i /c thc power sector u t i l i t ies in order to make them fi nanc i a l l y  v i a b l e  

• To e stab l i s h a n  i n dcpendenl  �':nergy Regu l atory Com m iss ion ,  

j ' o r  ac h i ev i ng the  targe t governmenl  has ta ken s o m e  i n i t iat ives to  IIlcrease t h e  generalion or 

e l eel l' i c i ty ,  As power sector is  a cap i ta l - i n tensive i nd ustry, huge i nvestm e n l  w i l l  be req u i red for 

add i l i o n  ge n e rat ion eapae i lY ,  Pu b l i c sector i s  not i n  a p o s i t ion to secure t h i s  h u ge i n vestment  1'0 1' 

power ge n e ra t i o n , Recogn i 7. i n g  these tren d s, GOB amended i ts  i n du str i a l  po l icy to enable  

pr i vate in vestm e n t  i n  the  power sector and Private Sec tor Power Generat ion Pol i cy was framed 

in 1 99 6  1'01' promot i ng p r i va te secto r p a rt i c i pation i n  the generat ion of e lectr i c i ty ,  

T h e ' most i m p o rt a n t  prob l e m 0 1- power sector was s hortage of fun d ,  BPDS generales and also 

p urc h a se s e l ec tr ic i ty  1'0 1' I P P, s a l e s  them to the d i str i but ion organ i zat ion and somc consumc rs 

d i re c l l y ,  l 3 u t  t h e y cou l d n o t  sa l e  or stand ard amount  d ue to h i gh system loss  and not to col lect 

s a l e  rev e n ue w h i c h  th ey cou l d  s a l e  because of poor man agement 

Prov i d i n g  e l ectr ic i ty to a l l  the c i t i/ens is a Cons t i tu t i o n a l  o b l i gat ion fo r the Gove rn me n t o f ' 

1 3 a ng lades h ,  1 3y m anagin g i ls o perat ions i n  effic ient  and effect i ve man ner, i n corpo ra ti ng new 

i d eas i n  p ro v i d i n g b c l ler con s u m e r serv ice, DESCO has become the ro le model  fo r a l l  [he 

e l ectr i c i ty u t i l i ly serv i ce p rov i ders 0 1- Bangladesh ,  B u t  the serv i ce q u a l i ly is far behind the wor ld  

sland a rd , A c h a nge i n  the M a nagement ' s  v i ew, e m p l oyee m i n d se t, MIS structure clc ,  i s  req u i l'ed 

to become a world  c la ss com p any, 
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App endix A 

I m p o r ta nt terms rega rdi ng electricity sys te m 

Power sys tem 

The power system i n c l u des  every act i vi ty from e lectric i ty generat ion to rcach i ng the e l ectr ic i ty 

to t h e  end u sers .  G e n e ra l l y  powcr system can be d i v ided i n to three com poncnts .  They arc 

gen erCl t  i o n .  l r"an sm iss ion and d is tr i  but ion .  

G e n e ra t i o Jl sys tem 

G e n e ra t i o n  

Sys tem 

Power System 

Tra nsm ission 

System 

Distri bution 

System 

C e ne rati o n  system i n c l u des  a l l  the act i v i t i es of generat i n g  e lectr i c ity U S i n g  d i fferen t  encrgy 

s o u rces.  

Tra n s m i s s i o n  system 

A fter gen erCl t i n g  c l e ctr ic i ty t he e l cctr i c energy is tra nsm itted to the d i stri b u t i o n  system through 

the l ra nsm is s i on systc m .  U s u a l l y  power p lants are s ituated near the ene rgy sources.  The 

lransm iss ion syste m co n n ects these power plants w i th the d i str ibut ion h u bs .  U su a J ly c l ec tr ie i ty i s  

gc n e ra ted (1 t I 5 . 6  I( V a n d  I I I(V Vol tage l eve l . To red uce energy l oss i n  t h c  l ong d i stance 

tra nsm i s s i o n .  the Vo l tage levc l is  ra is ed up to 230 KV in  the transm iss ion p hasc u s i ng step u p  

trans fo rllle r· .  N car the d i str i bu t io n hubs the vo l tage level i s  further l owered to 1 32 K V  and 3 3  

K V  U s i n g step d own tra n s l <mller .  

Distri b u tion sys te m  

The m Cl i n  task i n  t hc d i st r ibu t ion  system is  to reach electric ity to the consumers. D istri but ion 

system m a i n l y com p r i ses o f  h u ge d istr i but ion network of d i fferent vol tagc I cvc l varyi ng frol11 3 3  

I ( V  t o  440 V o l t . T h e  reve n u e  o r  t h e  price o f  t h e  consumed electric ene rgy is co l l ected Crom t h e  

consu lllers .  

l� lectrici I)' c o n s u  mer 

I n  e l ec tr i c i ty syste lll , a n  e lectri c i ty consum e r  ind icates one electric ity co n n c c t i o n  not  j u s t  Cl 

person u s i n g t h a t  co nn cet i on . Consumcrs can be of d i ffere nt types i . e .  dom estic, comm cre i a l , 



I .  b u t i o n  a m u lt i s tor i ed o r  c a n  be 

t reated as a co nsu m er i f' mete r i n g  is done thro u gh one e nergy Ill e te r. 

W h e reas  lee l r i e d i s t r i b u t i o n  agency or company i s  a cons u m e r  to t h e  e l ectri c i ty 

a u thor i ty or com pany from w h cre p urchase e lect r i c i ty .  

Dem a n d  l o a d  

D e m a n d  l oad i n d I cates t h e  demand ity a l l  the con s u m ers at an i ns tan t  

t ime .  Usu a l l y  d e m and i s  de noted b y  the "Watt" . 

Insta l l e d c a p a c i ty 

I n  t h e  c every eq u i  and l i ne has m aXI I1ll1 ln l oad h a n d l 

i s  usua l l y denoted (VA) w h i c h  i s  Walt 

pow e r  rklelOr w i th the VA. Therefore, of an e l ectric i ty 

ind icates  the m ax i m u m  VA or Watt  i t  can handle .  In case 

s u m m a t i o n  o f' o f  a l l  the  povver p la n ts w i th i n  t h e  

d i s t r i b u t i o ll . u s u a l l y  i t  i s  t h e  s u m mat ion  of the the where 

i t  i s  

i s  converted i n to l o w  The of e l eetrie l i ne and cab l e  i s  a l s o con s i dered 

in d e r i v i n g the c a pae o f d i slr i  

Elec t ri c  e n ergy m c asu ring unit  

I y  e l e c tric e n ergy consu mpt ion I.S m easured by U n i t .  On e 

means COll S U lll one K i  10 Watt energy i n  one h o u r. 

l o r I K i lo Watt hour (KWh) 

I ': l cctr ie e n e rgy m eter is used to m easure the con s u m p t i o n .  

"� n e rgy I m port 

i t  e l ectr ic eneruv b. 

l ; s u a l l y d i s t r i b u t i o n  au t h o ri t i e s and p u rchase e l ectric ity fro m  B a n g ladesh Powe r 

1 30ard ( fWDI3).  Now a a number pr iva te power p l ants  arc a l s o  sel l i n g 

e l ec tr ic i ty d t o  the d i st r i bu t ion au thori t i es and com p a n i e s .  The tota l amo u n t  o f  

energy i m ported a d i st r i b u t i o n  agen cy o r  com p a n y  w i t h i n  a t i m e  per iod i s  ca l led ene rgy 

i m port. I t  is usua l ly de noted M i l l ion Ki l o  Watt  h ou r  ( M K W h) a n d  i n  M i l l i on Taka ( the 

. ng cost  

E n ergy p n rchase rate 
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I ·.n �rg� purcha.· r l th u n i t  rate by wh ich a d i stri bution agency or c o m pany purch ase 

e l ee l t ' ic i ly (rom 1 3P D 8  or any pri vate power p l ant.  The energy purchase rate is fi xed by Ihe 

1 3 an g l a d e s h  I '�n crgy R e gu l atory Com m i ssion (BERC). 

E n ergy sel l i n g ra te 

T h e  e l eel t' i e  e n e rgy se l l i n g rate varies w i t h  types of consumers, ti m i n g  o f  consumption (peak, 

oil-pea k )  dnd aill o u n t  0 1 ' co n sum ption.  The ene rgy se l l i ng rates a re a l so fixed by the l 3 a n g l adesh 

I.:nergy Regu l a tory C o m ill i s s i o n  ( H C RC) . 

Pea k Off-pea k h O ll r  

I n  e l ecl l' i e i ty d i str i b u t i o n  system 0 5 : 00 P.M . to 1 1  :00 P .M.  i s  ca l led Peak 110 ur a n d  the res t  o f  

the t i me i n  a d a y  i s  cal l e d  O tT- peak Hour.  

Department  o f  El ectrical and E lectronic Engineering, East West University 
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Un ergraoua e In e ship 

Appendix B 

Acrony m s  

t:l A [ ) I �  A s i a n  Deve lopment  Bank 

t:l 1 � l l D I �  I � ang l ad esh Power Developm e nt Board 

t:l DL S A D h a k a  F l eetr ic  S u p p l y Authority 

tl I ) I l DC I ) h a ka Power D istr i b u t ion Com pany 

t:l D I ·: S CO Dhaka Ue ctric S u p p l y Com pany Ltd . 

tl G D P Cross Dom est ic  Prod uct 

tl (JOB C ; overll m e n t  of Hangladesh 

t:l C ; W h C:; i ga W all hour  

t:l I P P I n dependent  Power Producer 

t:l I< W h  K i 10- W att- l lou r 

t:l K V  K i l o-Vo l t 

tl rvl l< W h  M i l l i on K i lo-Watt-Hours 

t:l MTk.  M i l l i on Taka 

t:l M W  M ega Wall 

t:l P I � S  P o ll i  B i d d u l  Sam ity 

t:l I l l )  1 3  Power Devc l opme n t Board 

t:l I{ I J� R u ra l  Electr ificat ion Board · 

t:l I lC; C 1 3  Power G r i d  Company Ban gl adesh 

t:l LA 1 � l cctr ical  A d v isor 

t:l [ Il I) r ndepen dcnt Power Prod ucer 

DeparL m e n t  of E l ectr ical  and E l ectro n i c  Engi n eeri n g, East West U n iversity 
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Appendix C 

a E PC I'i Ipply ,olnpany limi III (DEu ) 

A anted lO saniul Isla 

u parfm III l Ei ' " rical & Elef�tronit; n�m ert 2 

01 a'f  We, universily 

f )r su . " ,  Slul c mplet' n 01 he InternshiD in DES 

, 1 1  1 M' �, 20tO. 

r n !.. I II ( . \ 1 1 . , 1 1 1  l<abh.1 I i  
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