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1. 

1.1 Introduction 

1.2 

1996, the franchise area of 
to PBS's 

handed over d istribution networks outside Metropol itan 
and formed a Dhaka Electric Supply company 

the d istribution network DESA and u l t imately took 
this company i s  seen as an essential towards 
of the sector to the inefficiently i n  

d istribution network within the capital city, Dhaka. 

of DES CO 

Foundation of Dhaka Electric Supply Company is a part of reforms in it iated by the 
Government. to paucity of financial resources with the there i s  an urgent need 
to induct private sector participation in the power sector. This participation not 
forthcoming un less the financial inflow to the sector the sector to earn a positive return. 
Since cash i nflows to the sector come only from d istribution there i s  an urgent need to 
improve their  efficiencies, i f  private sector are to be attracted i n  any part the 
power system. Dhaka area i s  single d istribution territory consuming about 50 
percent of the total electricity so ld  in  Bangladesh. which is the d istribution agency for the 
Dhaka area a poor performance record with respect to system losses and accounts 
receivables. A lthough the performance has improved considerable s ince 1 992 on account of 
intensive monitoring, there i s  a l imit to the that can be and i t  i s  fel t  that further 
progress can be achieved o n  a sustai nable basis  only if is a change in the business 
environment, both external and i nternal to organization, which w i l l  enable i ntroduction of 
more control and management systems, and organizational accountabi l i ty. 

current organizational arrangements 
delegation authority, d iscip l ine and appeal rules and promotion 

policies are based on the rules arrangements which is not wel l  suited to the 
functioning of a sector such as the power sector. It i s  therefore necessary 
to create new its own rules and regulation that is more suited to the new 

environment that is now being  created in power sector. 

new company (DESCO) was as a public sector 
the Companies Act 1 994 as a subsid iary of Now 
to the private other power sector entities and the 

to consumers .  

Department of E lectrical and Electronic East West U niversi ty 

i ncorporated under 
the company 

publ ic  to 
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1.3 Journey of DESCO 

was constituted to provide uninterrupted & stable power s upply, better consumer 

reduce system loss. DESCO started its operational activity 24, 1998 b y  
!aking over Mirpur area from DESA. 

following are the initial activity DESCO which includes: 
• Operation & Maintenance of Sub-Stations & 
• Commercial functions i .e. b i ll ing, consumer accounting, d i sconnection & re-connection 

of consumers, test ing & installation of consumer meters etc. 
• Planning, Desi gn and installation o f  S ub-stations & lines etc. 

Mirpur area bounded by RokeyaSarani and low lying area in between M i rpur and Cantonment i n  
the Agargaon road i n  the S outh, Mirpur Road and Turag river i n  the West and North. The 
area covered under the 151 phase was taken over by on September 1998 from 

Gulshan Circle including Mirpur bounded by Balu R iver in  the Turag in 
west and and Balu River in the Nort and Mirpur Road, Agargaon Road, RokeyaSarani ,  

New Airport Road, Maymenshing Road, MohakhaliJeel, RampuraJheel 
with Balu River in South. The add itional area covered u nder the 2nd phase, was taken over 
by DESCO on April 09, 2003 from DES A. 

1.4 Mission, Vision and Corporate Philosophy 

Mission 

Service to the utmost sati sfaction of consumers through reliable and un interrupted power supply 
and provide for money. Provide congenial working environment for employees. 

Vision 

To a role- model electric supply company in the most dependable technologies 
and be a development partner in the continuous welfare of the society. 

Corporate Philosophy 

excellence with integrity and corporate social responsibility. 

Department of Electrical and Electronic Engineering, East West University 9 



1.5 Structure o f  the DESCO 

i nco rpo rated u nde r the Compa nies A ct 1994 with its ow n Memo ra ndum a nd of 

Asso ciatio n. DES CO ma naged by a pa rt t ime Boa rd of Di re cto rs appoi nted by sha reho lde rs, 

they a re respo ns ib le fo r po licy de cisio ns .  Boa rd of Di re cto rs 

and two fu ll Di re cto rs a nd they we re a lso of the Boa rd Di re cto rs afte r 

appo i ntme nt .  o rga ni zatio na l  of the compa ny is as fo llows : 

'" The Chai rma n the Boa rd o f  Di re cto rs o n  h is  nomi nee t i i! su ch t ime 
ow ns the ma jo rity of the sha res i n  DESCO. 

'" Ma nagi ng Di re cto r a cts as the Chief Exe cutive the compa ny a nd 
respo ns ib le fo r ove ra ll m a nageme nt of the compa ny. 

'" The Di re cto r (Te ch ni ca l) respo nsib le fo r deve lopme nt p la nni ng s upp ly dema nd 
a nd ope rat io n a nd mai nte na nce of the system . 

'" The Di re cto r (Fi na nce) respo nsib le fo r a ll fina nci a l matte rs a nd comme rcia l ope ratio ns 
the compa ny .  

R'fprt'5Irthatw!­
ofBUfT 

Figure 1.1: DESCO Board 

R.::pr(:£�ot,jJtjv-;t R3!,prlls�nt!l:U/.z 
011(,"8 01 Mal 
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Figure 1.2: Core Management of DESCO 

DESCO recruited its employees through open advertisement. The qualification and experience 
requirement were fixed up according to the requirement for performing their duties and 
responsibilities against the respective post. Mainly those who have sufficient experience in the 
field of utility organization are selected on a merit basis. They were employed on long-term 
contracted basis under the DES eo's service rules approved by its Board of Directors. 
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Top Management: 

Engr. Saleh Ahmed 
Engr. Md. MonzurRahman 
Mr. QudrateKhuda 

Managing Director 
Director (Technical) 
Director (Finance) 

G.M. Office: 

Engr. Md . Shahjahan Mia G.M (Engineering & System Control) 
Mr. Md . Shafiqu l  Is lam Chowdhury G.M (S&D Operation),Incharge 

Head Office: 

Engr. S .  M. HabiburRahman 
Mr. Md . RofiUdd in 
Engr. Md. Shah Alam 
Mr. A.H.M.  Nurul Huda 
Mr. KhandakerNaj ibulAlam 
Engr. Md . GolamRabbani 
Engr. Abdus Salam 

Sales & Distribution Division: 

DGM(Administration) 
DGM (Finance & Accounts) 
DGM (S . E. & D.)  
DGM (Company Secretary) 

Manager (Procurement & Contract Management) 
Manager (H.R. M .  & D.) 
Manager (C.P. & M . I . S .) 

Mr. Md. Shafiqu l I slam Chowdhury DGM, B arid hara Sales & Distribution Division 
Engr. A.K.M. Mostafa Kamal DGM, Gul shan Sales & Distribution Division 
Engr. Nur Mohammad 
Engr. ShamimAhsanChowdhury. 
Engr. A.K.M. Mohiuddin 
Engr. Md. Mafizul Is lam B huiyan .  
Engr. M d .  Zaki rHossai n .  
Engr. Md . Shariful I slam 
Engr. Jogodi sh Chandra Mandol 

DGM, Uttara Sales & Distribution Division. 
Manager, Kal lyanpur Sales & D istribution Division 
Manager, Kafru l Sales & Distri bution Division 
Manager, Pal lab i Sales & Distribution Division 
Manager, Dakshin Khan Sales & Distribution Division 
Manager, Tongi (East) Sales & D istribution Division 
Manager, Tongi (West) Sales & Di stribution Divis ion 
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1.6 Map of DESCO Area 

Figure 1.3: Map of DESCO Area 
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1.7 Infrastructure 

1.8 Data 

Source line (33 KV) 
Distribution line (11 KV) 
No. of sub-station (33111 KV) 
Installed capacity 
Max Demand 
Distribution transformer 
132/33 KV grid Sub-station 
No of consumers 
System loss 
Prepaid metering 
Sales and distribution division 

268KM 
2838 KM 
21 
76011 064MVA 
545 MW 
4613 
7 
428098 
9.79% 
9780 Consumers 
9 

Systen loss on 
60 

50 

40 

30 

20 

10 

4.� .67 
o ._40.61 

O. 
�. · . �.47 o 29.86 

. 16.64 . 16.20 �-- o 1:3.44 
-O_��:91 9.79 

Figure 1.4: System Loss 

... . 0--0 
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Fiscal Yea� Nise P�otit and Loss· 
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Figure 1.5: Income, Expanse and Profit 
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Figure 1.6: Consumption growth pattern 
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Figure 1.7: Maximum Demand 

Figure 1.8: Sales and Collection 
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2.1 Introduction 

2. Detail of internship work 

From the first day of our internship in DESCO we began to know about DESCO and its 

operation. We started our journey in DECSO on 21, January 2010, from Uttara Training Center, 

Uttara S&D Division, DES CO. On that day, Engr. Golam Rabbani, Manager (HRM&D), and 

Mr. Reazul Hossain Talukder, Asstt Manager (HRM&D), gave a welcome speech and talked 

about DESCO and its operation which were mainly the Company Profile. According to that talk 

Chapter I has been written. So, in this chapter, detail of internship work of after 21, January 

2010, will be explained. 

2.2.1 Commercial Operation 

On 25, January 2010, we visited the Kal lyanpur S&D Division and Pall obi S&D Division as 
both the divisions are in the same building. In there, Engr. A. K. M .  Akhtaruzzaman, OM 
(Kallyanpur S&D Division) and Engr. Mohammad Shafiqul Islam, OM (Pallobi S&D Division), 
explained us the commercial operation of DES CO and its Bil ling and Col lection. 

According to them, co-ordination and monitoring of a l l  support system to perform or run the 
system smoothly is the main function of commercial operation. Major activities of commercial 
operations of DES CO are operated by outsourcing. 

Outsourcing Activities of Commercial Operation are: 
• Collect meter reading. 
• Bill d istribution 
• Disconnection and reconnection activity 
• New meter and service drop instal lation 
• Defective or faulty meter and service drop change 
• Notice and certificate distribution. 
• Consumer related data co l l ection 
• Disconnection of i l legal connection. 

2.2.2 Billing and Collection 

On that day, after talking about the outsourcing activities the officers told us about their B i l l ing 
and Collection sect ion and showed their IT section where Bill and Col lection are processed. 
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According to given information, in billing and collection section, first a reading schedule is 
in every month engages meter to meter reading according to the 

schedule. Electricity Bill is prepared to this Meter Reading. 

Meter Reading Schedules are as follows: 

1. L T (Low Tension) Consumer: Normally from 05th to 25th of each month. 
2. LTI (Low Tension Industry) Consumer: Normally from 26th (current month) to 05th 

(next month). 
3. (High Tension) Normally from 28th month) to 03th month). 

Figure 2.1: Meter Reading Schedule 

Readings are collected through Meter as 
once in a month according to Schedule 

Meter Card that is preserved in Consumer end. 
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Figure 2.2: Meter reading Card 

They also note down Meter Reading in a Meter Book which is preserved in DESCO Office. 
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Figure 2.3: Meter reading Sheet 

All  reading is col lected from consumers end by meter reader as per reading schedule. Meter 
reports of faulty or defective meter are generated by meter reader. The reports are col l ected from 

meter reader and necessary actions are taken to solve this defect. After taken the meter reading, 
reading book is submitted to IT section within 2 days to prepare b i l l .  After completing the bill 
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process, the printed b i l ls are handed over to contractor d istribution to consumer 
for payment. every months, meter ,."'''1'''''"'' are changed in DESCO area. 

- for e lectricity should  always 
the first page of bi l l):  

• Your name and address 
• Bil month 
• date 
• 

• Tariff 
• Zone/block 
• Power Factor Correction  Charge 
• Transformer Joss 
• Demand 
• Service 
• Supplementary charge 
• Meter rent charge 

and the fol lowing • ..,u, ....... on 

• Your customer account or reference number (always quote when you contact your 
supp l ier) 

• name of your  and its contact detai ls  
• How much you need to pay (including any money owed from previous b i l ls) and when 

you need to by 

compl etion of b i l l  d istribution, contractor submi ts b i l l  d istribution acknowledgement 
which is by consumer and motivate the consumers to pay b il l  within due date. 

Figure 2.4: Bill Acknowledgement Sheet 
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Home users can pay their e lectricity bil l through: 

• Cash payment 
• Auto debit system 
• Easy pay machine 
• Ready Cash 
• GP Auto Bil ls Pay 

After payment of al l  types of biIl, bank statements are col lected from bank by revenue section. 
Verification of these bi l ls is compl eted by revenue section and sends this verified b i l l  in IT 
section to update data. Posted bil l  and coIlected biIl are verified by IT and revenue section. At 
the end of the calendar year IT issued bil l cl earance certificates against regular payment of bill. 
Issued bi II clearance certi ficates are handed over to the respective consumer to preserve. 

2.2.3 One Point Service Center 

On 26, January 2010, we went to the same office to know about the One Point Service Center of 

DESCO. In there, Mr. Akhtaruzzaman and Mr. Shafiqul Islam told us about the needs and the 

operation of One Point Service Center and also showed us their Kal lyanpur One Point Service 

Center. According to the explanation of Mr. Akhtaruzzaman and Mr. Shafiqul Islam about One 

Point Service Center, it is found that DESCO always strives to offer excel lence service to its 

valued consumers. DESCO also believes that customer satisfaction is the key to success of any 

business. As a result, DESCO introduced CUSTOMER'S ONE POINT SERVICE CENTER 

in each of the sales and distribution divisions to provide maximum customer satisfaction by 

attending customer's complaints from one place. Consumer compl aints in terms of billing error, 

rectification of names and address are seriously attended in One Point Service Center. During the 

year 2009 10,63 8  bills were corrected and records of 1,629 names and addresses were rectified 

on receiving complaints from the consumers in One Point Service Center. 

Any consumer coming to DESCO's Sales & Distribution office can get his/her desired service 
and solution from the ONE POINT SERVICE representatives. It covers: 

• New connection 
• Load extension 
• Service renovation or rel ocation 
• Bil l ing and col lection related complaints 
• Reconnection of disconnected l ines and other related services 

2.2.4 Disconnection and Reconnection 

On 27, January 20 I 0, we visited the Kall yanpur S&D Division and PaIlobi S&D Division to 
know about DE SCO's disconnection and reconnection process from Mr. Akhtaruzzaman and 
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Mr. Shafiqul I slam. On that day, we also went with the Disconnection and Reconnection Team 
with the assi stance of associated officer to disconnection and reconnection process 

practically. In the field we saw two d i sconnections and one reconnection of LJA-,U'-/'-

consumer. From the explanation about d isconnection and reconnecti on process 
field visit, we found that DESCO's pri me tool to recover dues is disconnection. 
consumer were d isconnected with help of magi strate and by company's own 
Disconnection activity continues nonpayment of bil L 

There are main four reasons for d isconnection : 
1. D i sconnection for non-payment of electricity b ill 
2. Disconnection for illegal electric ity used. 
3. D isconnection for electric 
4. D isconnection consumer demand. 

ensure that all dues are paid by consumer and complete all official 

New Connection 

On 28, January 2010, we went to the same office to know about the new connection and energy 

metering from Mr. A khtaruzzaman and Mr. Shafiqul I slam. On that day, the officers also told us  

about temporary connection, electricity tariff, load sanction and load retention and showed us 

their metering section. Accord ing to the information by Mr. Akhtaruzzaman and Mr. 

Shafiqul I slam, in DESCO area there are three types of consumer and the processing are short o f  

different fro m  each other for new connection. 

Type of consumer: 
1. Domestic consumer. 
2. L T Commercial consumer. 
3. Commercial consumer. 

new connection consumer h ave to collect application and agreement form by paying 
application 

Application fees for d i fferent connection: 
S ingle phase (230V) 100Tk. 
Three phase ( 400V) 1000Tk. 
T hree phase (llKV) 1000Tk 

documents have to submit with appl ication.  Necessary documents are: 
.. Consumer's two passport photo. 
.. Photocopy o f l and paper. 
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• Des ign o f  house wh ich is approve d by RAJUK . 
• De man d loa d 
• House rent paper . 
• Lan dlor d's w itness paper 
• All prev ious pay ment docu ments if there are any connect ion. 
• Te mporary if are te mporary connect ions . 
• W ir in g  
• Tra de l icense 
• Map of the connect ion p lace 
• paper an d deta il s  of power factor improve ment 

de man d loa d is e qual  or above 50KW 
• paper of substat ion of the connect ion p lace . 
• line diagra m 
• box roo m 
• test of the e qu ip ment insta l le d substat ion 

F or in dustr ial Connect ion 
• approval not ic e  fro m env iron ment o ffice .  
• approval not ice fro m fire serv ice. 

After process ing those papers DESCO S&D div is ion an invest igat ion tea m to the l ocat ion 
for invest igat ion . They sub mit a report to approval new connect ion o ffice 

a de man d note for consu mer . Consu mers have to 
an d depos its . 

the de man d an d 

De man d charge for loa d: 

phase for 
Three phase 

phase /three phase for 
phase for F 

C 

per K W  
Tk . per K W  

600 Tk . per K W 
Tk . per K W  

After co mp l et ion o f  al l the DESCO g ive connect ion to the consu mer w ith in 7 an d 
the depos its w il l  a djuste d w ith the m onthl y  b il L  

2.2.6 Load Sanction 

Fro m the info rmat ion g iven by we foun d that DESCO ma inta in a flow of for 
new connect ion . sanct ion is one of ma in tasks for new connect ion process . At 

consu mer g ive a l ist of l oa d an d appl y  for a loa d wh ich is c al l e d 
that DESCO invest igat ion tea m to the locat ion for invest igat ion 

l oa d sanct ion DESCO ma inta ins a calcu lat ion ru l e . 
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2.2.7 Temporary Connection 

After tell ing about the new load sanction the officers told us about the temporary connection. 
Temporary connections are taken by consumers in construction period. Consumers have to 
col lect appl ication form from one point service center by paying fees for tempnrary connection . 

Temporary connection appl ication form fees: 

Single phase (230V) 
Three phases (400V) 

250Tk. 
l OOOTk. 

After that consumers must instal l meter board and grounding rod for temporary connection. Then 
consumers have to submit some extra documents with application paper at one point service 
center. 

Documents are: 
• Appl ication and agreement form with sign of author or land owner. 
• Photocopy of payment receipt. 
• Attested photo of consumer. 
• Photocopy of paper of land. 
• Map of the location 
• Paper of holding number which is given by RAJUK. 
• Approved plan copy. 

After processing those papers, DESCO send an investigation team to the location for 
investigation. They submit a report to the office. After approval of temporary connection, office 
issues a demand note for consumer. Consumers have to pay the demand charge and service 
charge and deposits. Demand charge and service charge are double of normal demand charge 
and service charge for temporary connection and deposits fees is equal to the cost of unit charge 
of 6 hour per day. After completing al l  the processes DESCO give connection to the consumer 
within 7 days and the deposits wil l  be adjusted with the monthly b i l l .  

Unit charge for temporary connection: 

230/400V user 
Per Unit charge= Double of Tariff E  (flat rate) 

2.2.8 Electricity Tariff 

According to the given information by the officers, there are ten types of electricity tariff. These 

are: 
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Category - A : Residential light power 
Appl icable to the e lectri city service 
appl iances u sed i n  a dwe l l ing p lace 
sanctioned load up to 50 KW.  

Category - Agricultural p u m ping 

meter l igh ting and 
and b u i l d i ngs, having 

Appl icable to the e lectr ic i ty through a watt hour meter for i rri gation and 
d rainage of the l and the purpose of cu lt ivation, having sancti oned load u p  to KW. 

Category - C :  Small i n dustrial 
Category-C is appl icabl e  to the e lectricity through a watt hour meter for 

industry, where arti cl es o r  substances are produced, adopted, manufactured, 
ornamented, finished, packaged or treated from raw materials  with a 

transport, de l ivery and d isposal having a sanctioned load up to 

Category - D :  Non-residential l ight and power 
Appl icable to e lectricity through a watt hour meter for hospi tals, 
educational institutions, re l i gious & charitable  establ i shments and a l l  of 
consumers other than those specified under category A,  B, E & J having sanctioned 
load up to 50 KW.  

Category - Commercial 
Appl icable  to the e lectricity 
and commerci al enterprises 
sanctioned l oad up to 50 KW. 

watt hour meter for offices, tradi ng 
v u . " ",,, ,,v� ..... , hotel s  & hal ls ,  having 

Category - F: Med i u m  voltage pu rpose (1 1 
A ppl icable to e lectricity servi ce through energy and demand meters for a l l  v" .. , .. "'�, ..... 

consumers having sanctioned l oad up to 5 MW, where the consumer p rovides own 
sub-stat ion,  includ ing transformer, h igh tens ion contro l ,  protection and power factor 
correction eq u ipment. 

consumer 
MW, 
tension 

high voltage general p urpose KV) 
e lectric i ty through 

power at 1 K V  h aving 
the consumer p rovides 

protective power 

demand meter a l l  of 
load above 1 5  M W  upto 1 50 

sub-station h igh 
equi pment. 

Category - : High voltage general  (33 KV) 
Appl icable to the e lectricity through and demand meter for all  of 
consumers than REBIPBS receiving power at KV, contracted load up to 
1 5  MW other than REBIPBS the consumer prov i des h is own sub-station, 
including transfonner and h igh tension contro l ,  protective and power factor correction 

equipment. In absence of maximum demand meter the maximum demand of 
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consumers' categories G2 & H may be calcu l ated as fol lows : 

1 00% for the first 7 5  KW of Connected Load 
85% for the next 75 KW of Connected Load 
75% for the next 75 KW of Connected Load 
65% for the next 75 K W of Connected Load 
60% for the rest 

Category-I : High voltage bulk supply for rural electrification of board 
Appl icabl e  to the e lectric ity service through energy and demand m eter for REBIPBS 
receiving power at 3 3  KV, having contracted l oad up to 1 5  MW, where the consumer 
provi des h i s  own transfonner, h igh tension control ,  protective and power factor 
correction equ ipment. 

Category- J: Street light  and water pumps. 
Appl icab le  to the e l ectricity service through a single watt-hour meter for Municipal i ty, 
WASA and Pub l i c  Health for the purpose of street l i ghting and drinking water pumping 
stations having sanctioned load up to 50 KW. 

Table 2 . 1 :  Tariffs and Rates 

Consumer Range RatelKWh 
Category 

Charges 

I Demand !:' ' . "' 11' ,' • 

Domestic 000- 1 00 Tk. 2.50 Tk. 1 0 .00 Tk. 5 .00 Per Tk. 1 00 Per 
Category-A KWh Tk. 3 . 1 5  Per KW month for month 

1 0 1 -400 Tk. 5 .25 sanctioned single phase 
KWh l oad &Tk 25 .00 per 
40 1 & above month for 3 -
for a l l  units phase 
in K Wh 

Agricultural F lat Tk. 1 .93 Tk. 3 5 . 00 1 Phase Tk. Tk. 1 25 .00 
Pumping Per K W  5 .00 Per H. P. 
Category - B Per month 3 Phase (per month 

(for Tk.25.00 per during 
sanctioned month season) 
l oad above 
3 0 KW) 

Smal l Industry F l at Tk. 4.02 Tk. 35 .00 Tk. 60.00 per Not 
Category-C Peak Tk. 5 .62 Per KW month appl icabl e  

Off peak Tk. 3 .20 per month 
sancti oned 
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l oad (above 
40KW) 

Non-Residential 1 Tk. Tk. 1 00 
5 .00 

sanctioned 3 
l oad .00 

Commercial F l at 5 .30  Tk. 20.00 Tk. 5 .00 Per Tk. l Per 
Tk. 8 .20 KW m onth for KW of 

Off peak Tk. 3 .80 month s ingle phase sanctioned 
• (for &Tk 25 .00 per load 

sanctioned for month 
load 

' 40 KW) 

Med ium Voltage F l at Tk. 3 .80 40.00 Tk. 350.00 Tk. 80.00 
1 1  General Peak Tk. 6.73 Per KW month Per K W  
Category-F Off P eak Tk. 3 . 1 4  sanctioned 

load 
month 

per month 

F lat .00 Tk. 80.00 Per Tk. 60.00 
2300-0600 K W  KW of 

sanctioned connected 
0600- 1 300 load 
hrs 
1 300- 1 700 
hrs 
1 700-2300 

F l at Tk. 3 .58  Tk. 35 .00 Tk. 400.00 Tk. 80.00 
Peak Tk. Per KW month Per KW 
Off Tk. 3 sanctioned connected 

load per load 
month 

Category-I- 1  REB Not Tk. 400.00 Not 
1 ) 1  Tk. i Applicab le  Appl 

2 .05 
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-
Economical l y Tk. 2.05 
u nsolvent 

- Tk. 2 .39 
Economical ly  
Margin 

-
Economically 
so lvent 

Category-I-2 DESCO Not Tk. 400.00 Not 
- 1 32KY Tk. 2.34 Appl icable  Applicable 
-3 3KY Tk. 2 .39 

Category-I-3 WZPDCL Not Tk. 400.00 Not 
- 1 32KY Tk. 2 .34 App l icable App l icable  
-3 3 KY Tk. 2 .39 

Category-I-4 D i stribution Not Tk. 400.00 Not 
Of BPDB App l icabl e  Appl icable 
- 1 32KY Tk. 2 .34 
-3 3 KY Tk. 2 .39 

Category-I-5 D istr ibution Not Tk. 400.00 Not 
Company in Appl icable Appl icable 
Future Tk. 2 .34 
- 1 32KY Tk. 2 .39 
-33 KY 

Street Lights & Tk. 3 .86 Tk. 35 Per Tk. 200.00 Not 
Pump KW Appl icable 
Category-J sanctioned 

load 

2.2.9 Load Retention 

The officers also told us about load retention. They told us that when consumers need to increase 
their demand load then the term is cal led load retention. For load retention, consumers have to 
pay l oad retention fees, agreement changing fees, demand charge fees, service charge fees. If the 
service and m eter are needed for changing the load, consumers also have to pay for th is .  After a l l  
the process completed load w i l l  b e  increased i n  7 days. 
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2.2.10 Energy Metering 

After tel ling about load retention Mr. Akhtaruzzaman and Mr. S hafiqul Islam told us about 
energy metering and showed us their metering section. According to the information of Mr. 
Akhtaruzzaman, Mr. Shafiqul Islam and the metering section stuff, an energy meter is a device 
that measures the amount of electrical energy consumed by a residence, business, or an 
electrically-powered device. Electric meters are typically calibrated in bil ling units, the most 
common one being the kilowatt hour. Periodic readings of electric m eters establish bi l ling cycles 
and energy used d uring a cycle. 

Type of Energy Meter 

According to the data processing there are two type of energy meter using in DESCO 

• Analog energy meter 
• Digital analog meter 

According to phase there are two types of energy meter 

• Single phase energy meter 
• Three phase energy meter 

According to the el ements there are two types of energy meter 

• Two elements energy meter 
• Three elements energy meter 

According to CT and PT there are two types of energy meter 

• Whole current energy meter 
• CT/PT operated energy meter 

Accuracy Class of Meter 

Accuracy class of a meter indicates the difference between meter energy consumes and actual 
energy consume. E.g. A meter is class 2 meter 
Actual energy consume = meter Energy consume ± 2% 

According to the class of meter there are 5 types of energy meter: 
• Class 2 meter 
• Class 1 meter 
• C lass 0.5 meter 
• C lass 0.2 meter 
• Class 0 . 1 meter 
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2.2.1 1 Complain Cente r  

3 1 ,  January 20 ] 0, we the Kall yanpur S&D D ivis ion Pat lobi  S&D D ivision to 
know about complain center of DESCO from Mr. and Mr. Shafiqu l  Islam. 

day, we also Agargaon Complain Center. to the information the 
and complain center in are 9 complain ing Center. 

Kalyanpur, Pallb i ,  KafruJ, Gul shan, Baridhara, Uttarra, Dokhinkhan, Tongi  east, 

are two type complain 
1 .  Technical compJ ain. 
2 .  Commercial complain 

Technical complain 

All the technical complains are solved by techn ician There are several teams in 
A 1 1  the are operated contractor. When consumer give any complain to 

complain the operation officer note this complain the information to the 
technician gang by DESCO try to give best to the consumer that reason 
complain center to solve the problem in I hour. Types problem, d uration of the 
problem, contractor name, etc. i nformation is by operation manager. 

There are 3 of techn ical 
1 .  Breakdown technical gang 
2 .  Maintains technica l  gang 
3. Servicing techn ical 

Commercial complain 

Commercial are so lved one po int  service center. 

Overview of S ubstation 

On I ,  February 20 10 ,  we went to the Uttara 331 1 1 KV substation, Uttara S &D Divis ion, to know 

about substation, operation and maintains of substation. In there, Khandoker I stiaque 

Ahmed, AM (Grid and Protection), told us about the substations of DESCO showed us 

Uttara 3311 1 KV substation.  to the information by the we found in 

d istribution a sub-station i s  a subsid iary station d istribution system where voltage is 

transformed high to low using power may flow several 

between generating p lant consumer, and may be in  voltage in 

A sub-station has a step-down transformer which decreases voltage whi le i ncreasing 

current for domestic and commercia l  d istribution. Substations general l y  have switch ing, 
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protect ion contro l equ ipment and one or more transformers. Substations be on the 

In fenced underground, or located in special-purpose bui ld ings. 

Idings may several indoor substations. Indoor substations are usual l y  found in u rban 

areas to reduce the from the transformers, for reasons of appearance, or to protect 

extreme or  pollution cond itions. 

Type of S ubstation 

I n  d istribution are 

1 .  substation. 

2 .  331 1 1 KV Substation. 

3 .  Distribution Substat ion. 

S u bstation 

of sub-station 

Grid substation takes power from grid l ine and d i stributes it to 331 1 1 

33/1 1 KV S ub-station 

substation. 

A 331 1 1 KV sub-station power from the grid substation to the d i stribution area. It i s  

uneconomical to d i rectly connect consumers to the main transmi ssion 

network, unless they use amounts power, so the distribution station reduces to a 

ue su itable for l ocal d i stribution. The input for a 331 1 1 KV substation is typical ly come from 

a t  l east two grid sub-stations or 331 1 1 KV substation. Input voltage for 331 1 1 KVsub-station is  

is  common i n  DESCO. The outputs are a number feeders. Distribution are 

typical ly medium vol tage I I  KV. wi l l  then run overhead, a long streets or under 

d i stribution transformers at or  near the customer 

the voltage, job of the substation is to i so late 

in either transmission or d i stribution systems. 

Distribution S ubstation 

Distribution substations are p laced in the l oad end . Distribution substations are 

I I KV and step down it to 0 .4 K V for d istr ibution purpose. 

2.3.2 Function of S ubstation 

power from 

officer to ld us about the function of substation. He to ld  us that an important function 

performed by a substat ion is switching, wh ich is the connecting and of 

transmiss ion lines or other components to or from the system. Switching events may be 
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"planned " or "unplanned" . A transmission l ine or other component may need to reenergized 

maintenance or for new construction; example, adding or removing a d i stribution l ine, a 

or new connection. To rel iabi l ity supply, no company ever brings down 

maintenance. work to be from testing to 

entirely new substat ions, must done wh i le the whole  system running. 

Perhaps more i mportantly, a may develop in a d istribution or  any component. 

of this :  a l ine  is  h i t  by l ightning and develops an are, or a tower is  b lown down 

by a h igh wind. function of is  to fau lted portion system in 

possible 

2 .3.3 Equipment of S u bstation 

tel l i ng the function substation, Mr. showed us · 331 1 1 KY 

substation. that t ime, he explained equipments parts of ., U IJ., • •  ",,'JI 

and 

to those we knew the fol lowing i nformat ion d ifferent 

substation.  

Lightning a rrester 

arrester i s  a device used on e lectrical power systems to the insulation on the 
from the damaging of l i ghtning. typ ical arrester also known as surge 

arrester has a h igh terminal  and a ground terminal .  When a l ightning  or switching 
su rge travels down the power system to arrester, the current from the is d iverted around 
the protected insu lation in most cases to earth. I t' s  d ivert ing the h igh surge to earth and 
maintain during normal vol tage. 

• Freedom from 
• The 

arcing 

from healthy with respect to neutral are by neutral 

• earthing i s  in d ischarging over voltage due to to the earth. 
• Simpl ified design fau l t  protection. 
• grounded requi res relatively lower insu lation as compared with un-

grounded 
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Figure 2.5: Different type of lighing Arresters 

Pass Fi lter 

Low fi lter i s  for communication purpose. It i s  
(transmiss ion) J ine. I t  b locks frequency waves (24 
power waves (50Hz - 60Hz) to through. It is bas ical l y  an i nductor 

col lected frequency are for or  communi cat ion 

Figure 2.6: Low Pass Filter and Voltage Transformer 
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series with the 
to 500 KHz) and 
rat ing i n  m i l i  Henry. 

of sub-station. 
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Isolator 

Isolator is used to disconnect a circuit under no current condition. There are two iso lators 
i nstal led along with circu it breaker. One is before circuit breaker and other is after the circuit 
breaker. The circu it breaker is shut down before opening the isolator. After opening the iso lator, 
the earthling switch must be closed to d ischarge the tapped electrical charges to the ground. 

Figure 2.7: Isolator 

In DESCO there are two type of isolator: 
1 .  Vertical break type.(33 KV) 
2 .  Horizontal break type.(3 3 KV , 1 32KV) 

Earth switching 

Earth switching is  used to discharge the voltage on the l ines to earth after disconnecting the 
source. Earth switching is connected between the line and the earth . Normally it is open. When 
the line is disconnected, the earthing switch is closed so as to discharge the voltage trapped on 
the line. 
Sequence of operation of earth switching: 

While Opening:  

Open Ci rc u i t�Breaker � l,,-__ o_pe_n_ls_o_la_t_o_r _-..JJ [) [ Close Earting Switch 

While C losing: 

[ Open Earl ing Switch J 0 [,,-__ C_lo_se_ls_o_la_to,.....r_--..JJ � Close Circuit-Breaker 

There are also some su bsystem used for earthing the substation equipment 
I .  Earth Mat 
2. Earthing Spikes 
3. Earth ing riser 
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Those system are for connecting neutral points, equ ipment body, and support 
structures to earth . For of and enabl ing earth protection to provide the 

for the 

Current  Transformer 

current from fau lts and current. 

Current transformers are used transforming the current to a l ower value for the purpose of 
measurement, protection and contro l .  pole current transformers are used in  phase 
l ine. Each un i t  of current transformer three current transformers i n  it. 

are used for: 
I .  Measurement 
2. Protection rel ay 
3 .  Differentia l  relay 

Figure 2.8: Current Transformer 

Potential transformer 

Potent ia l  transformers are used 
measurement and contro l .  

stepping down the voltage for the purpose of  protection, 

2.9:  Potential Transformer 
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Bus-bar 

In DESCO there are 3 types of bus- bar used in substation 
• S ingle bus-bar 
• Dupl icate bus-bar 
• Sectional ization of bu s-bar 

Circuit Breaker 

A circu it breaker is a switching and current interrupting device in switchgear. The c ircuit 
breakers are used for switching during normal operation condition for the purpose of operation 
and maintains, switching during abnormal conditions such as short circu its and interrupting and 
fault currents. 

Basi cally a circuit breaker comprises a set of fixed and movable contacts. The contacts can be 
separated by means of an operating mechanism. The separation of current carrying contact s 
produces an arc. The arc is extinguished by a suitable  medium such as dielectric oi l ,  air vacuum, 
and SF6 gas . A circu it breaker su itable for three phase system is call ed triple pole circuit 
breakers. 

Operation: 
When a fault  occurs in the protected circuit, the relay connected to the CT and PT actuates and 
c loses its contact .current flow from the battery in the trip circu it. As the tip co i l  of the circuit  
breaker i s  energized, the circuit breaker operating mechan ism i s  actuated and it operates for the 
opening operation. 

Fi gure 2.10: Circuit breaker 

There are 3 Operating zone of circu it breaker: 
• Sub-transient state 
• Transient state 
• Steady state 

There are three type of c ircu it breaker 
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I .  Oi l fitted circuit breaker 
2. SF6 Gas f i l ted circuit breaker 
3. Vacuum circu it breaker 

Protection and Switching Components 

Protection and switches are in stalled at each voltage l evels at every switching point for normal 
rout ine switching , control ,mon itoring and automatic switching during abnormal and faulty 
operating condition such as short circuits, under vol tage and overl oads .  

Protection and switch ing components which are commonly used in a substation: 
• Light arrester 
• Isolator 
• Earth ground 
• C ircuit breaker 
• Relay 
• Switchgear board 

P rotection relays: 
The fau lt current can damage the equipment and supply instru ments, if al lowed to flow for a 
longer duration.  In order to avoid such damage every part of the power system i s  provided with a 
protective reJay system. The protective relay can automatically sense the fault and send 
i nstruction to the associated circuit breaker to open. 

Types of protection relay: 
There are three types of relay u sed in DESCO sub-station. 

Electromech anical relay 
The electromechanical relays are based on the comparison between operating torque and 
restraining torque. Each relay unit  can perform only one protection function. 

Figure 2.11:  Electromechanical Relay 
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Static relay 

In relay the 
moving parts. A 
reducing number of 

comparison and measurement are made by static circuit having no 
rel ay can performs ten or more different protective function thereby 

and increasing reliability. 

Figure 2.12: Static Relay 

Microp rocessor con t rolled relay 

Now a day, a l l  the new switching panel s  are using microprocessor control led relay. In DESCO 
substation, new control panel are control led by microprocessor relay. are many 
functions and protection systems are in controlled rel ay. 

Figure 2.13: Microprocessor Based Control Panel 

of protection 
• faul t  relay 
• Over current relay 
• Transformer winding alarm relay 
• Transformer oil a larm relay 
• Buchholz trip rel ay 
• Transformer oil l evel rel ay 
• Transformer pressure 
• Transformer Tap changer control relay 
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• Oil  temperature relay 
• Trip circuit supervision relay 
• Trip relay 
• Circuit breaker spring charge fail relay 
• Differential tri p relay 

Transformer 

The important equipment of a substat ion is  transfonner. In a substation power transformer are 
used for step down the voltage. On load tap changing transformer are used i n  substation and off 
l oad tap changing transfonner are used in distribution sub-station. 

The different classes of p ower transfonners are: 

• o.n. :  Oil immersed, natural cooling 
• o.b. :  Oil i mmersed, air blast cooling 
• o.f.n. : Oil immersed, oil circulation forced 
• o.f. b . :  O i l  immersed, oil ci rculation forced, air blast cooling 

Mainly ONAN/ONAF cool ing system transformers are used in DESCO power system. 

Figure 2.14: Power Transformer 

Parts of transformer 

Tap changer: 

Tap changer are used for changing the tap of transfonner. In substati on, the voltage levels are 
controlled by tap changer. 
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Figure 2 . 15:  Tap Changing Instruction 

Cooling system: 

A l l  transformers have two rating, one is normal operation cond ition voltage and other is 
cool ing ON cond ition voltage. C ool ing system are for cool ing the o i l  and winding of 

Figure 2.16: Cooling Fan 

Conserver: 

Conserver stores the cool ing o il of transformer. 

Silica gel: 

S i J  are used to suction the moister of tap changer and winding o f  the transformer. 
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Temperature m eter: 

Temperature m eter indicate the winding 

Switching panel 

Switching 

2. 17: Silica Gel 

oi l  temperature of the transformer. 

a substation.  There are volt  
breaker, bus and fau lt i ndication l ight in a switch panel . 

and protection relay panel are used in DES CO sub-station. 

Figure 2 . 18 :  Switching Panel 
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DC Source 

DC Sources mu st be needed in a substation for optFaiing the protection equ ipment and 
measurement equ ipment. In DESCO substation 48 V DC are used in com munication system of 
SCADA and DAS and 1 1 0V DC are used in measurement and protection equipment. Every 
su bstation has a DC battery source. To convert the AC voltage to DC voltage, a converter is used 
in substation. Converter converts 4 1 5 V AC to I I OV D C  and store in the battery. 

Figure 2.19: DC nov Battery Charger Panel 

Automation 

The computer automation system is  control led by l oad control center to ensure the control of 
national grids and control of voltage, frequency power and wave form under prevai l ing and ever 
changing load cond itions. 

. 

Fault and Abnormal Conditions 

A fault in electrical equ ipment is defined as a defect in its electrical circuit due to which the 
current is diverted from the intended path. Faults are general ly caused by breaking of conductors 
or fai lure of insulation. The other causes of fai lure include mechanical fai lure, accidents, and 
excessive i nternal and external stresses. The fault impedance is  low and the fault current 
relatively high. It can damage the faulty equ ipment and the supply insta l lation. During the fault, 
the voltages of the three phases became unbalanced. 
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are many AC fault .  A few of them are: 
• S ingle line to ground fault  
• Double to ground fault  
• Three fau l t  
• Line to l ine fau lt 
• S imultaneous fau l t  
• Open circuit 
• Voltage and cu rrent u n balance 
• Under frequency 
• Temperature 
• Instabi l  ity 
• voltage 
• Reversal of power 
• Power swings 

Operating zone: 

fau It current with are 3 zones. 

Sub-transient state 

Th is zone in which the current i s  high and decreases of i s  current very rapid ly  i s  cal led the S ub­
transient state 

Transient state 

I n  this zone, the decreases of current are l ess rapid. Thi s  region of slow decreases in short 
circuit current is cal led the transient state. c ircuit breakers operate during the transient state. 

Steady state 

In th i s  zone, the L m.S value of the short c ircuit currents 

Com munication 

DESCO uses 
• Power l ine carrier communication channel 
• Pi lot wire com munication 
• Micro wave 
• F i ber optics communication 

almost constant. 

for communi cation.  
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Inter Con nection Power System 

In an interconnected zone network, the national 
between regional zones. During the low high load 
adjacent surplus region. low load/high frequency, the 
period of need, a imports power from adjacent region 

exports power-During the 
and maintain stability and 

frequency. 

The transient stability limit of each region is increased without increasing the installed capaci ty 
as the rotating reserve of region is by inter connection. 

LDC 

A Dispatch (LDC) is designed to supervise a high voltage grid smooth 
operation of power system network such as switching operation of transmission lines, 

or decrees of generation ,control of for load shed , a monitoring & 
controlling authority i s  essential who the measure /decision to 
condition . load dispatch (CLDC) between transmission & 
distribution in normal for security, reliability and economi c  operation of 
power of PGCB performing the above mentioned activities successfully from the 

beginning. 

Figure 2.20: Loe 

The LDC project has been establ ished by the Bangladesh Power Development 
the the generation and X-mission systems in 1 986, at siddhirgonj. 
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SCADA 

A PC based SCADA (Supervisory control and data acqu isition) system was instal led at B iddut 
Bhavan to give the modern techn ical support for the system operation in 200 1 .  

2.3.4 Maintenances ·of Substation 

Mr. Istiaque also to ld us about the maintenances of substation. He told us, in DESCO, routine 
and schedule maintenances of substation are done by the maintains techn ical gang. 

There are several step are fol lowed in th is  maintai ns task 

• Analyze the performance record of each equ ipment 
• C leaning and drying 
• Check the o i l  of transformer or breaker by megger 
• Check a l l  the connection 
• Check a l l  the fu ses 
• Check earth connection 
• Check transformer s i l ica gel 
• Check transformer's winding and cooler temperature 
• Check the relay 
• Check the indication l i ght 
• Check the pressure of SF6 circuit breaker 
• Check the DFC fuse 
• Check the jumper 

2.4.1 Operation of Prepaid Meter 

On 2, Febru ary 20 1 0, we again visited Uttara S&D Division. In there, Engr. Mohammad Raihan 
Habib, OM (Prepaid Metering P i lot Proj ect), told us about the operation of prepaid meter in 
DESCO area. We a lso went for a field visit to know about the consumer part of prepaid meter. In 
the field visit, we visited Uttara S&D D ivision vend ing station and visited a consumer's house. 
According to the information given by Mr. Habib, we found that their prepaid meter uti l izes card 
technology that al lows customers to put money on smart card which is then i nserted and 
removed from the prepaid meter. The meter reads a chip in the card and ensures that on ly the 
amount of electricity that has been paid for be availab le to the customer. cu stomers can recharge 
their smart cards by making payment at DESCO' s vending station. 
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Mr. Habib told us that at that time, they were supplies electricity to sectors 4, 6, 8, 1 ,  3 and 7 of 

meter and work to launch the prepaid meters in sectors 5, 1 3  and of 

were in 

Advantage of prepaid meter 

During the field visit, we about the advantage of prepaid meter. Those are, 

? Caustomers hassle-free 

? Are becoming aware about the misuse of power. 

? DESCO can monitor the meter condition by reading the information of meter parameters 

in the smart card during the recharge. 

? Customers also a two per cent rebate in usage the pre-paid meters. 

Figure 2.21: Prepaid Card 

Figure 2.22: Prepaid Meter 
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2.5.1 E-Governance 

On 3, February 20 1 0, we visited CP&MIS Division, DES CO HlQ. In there, Mr. Mamunur 
Rashid, OM (CP&M I S), told us about the e - governance of DESCO and also showed different 
parts of their e - governing so ftware. According to the given information by Mr. Rashid,  nCT, 
BUET developed their e-govemance software. Using that software DESCO is able to automate 
most of their works. 

Important parts of the E-Govemance process are: . 

1 .  Customer Management System . 
2. B i l l  Generation and Co l lection System. 
3 .  Local and Central Store Management System 
4. Maintain the substation by DAS. 
5 .  New Connection. 
6. One Stop Service point. 

2.5.2 Customer Man agement System 

DESCO management working procedures are making faster by e-governance. Consumers don ' t  
need t o  go from table t o  table for service. They just drop comp l ains o r  needs (I t  one point service 
center. One point service center enters their problems in database and passes it to exact officer 
for process. In this e-govemance there is no need of paper and extra man power to pass the 
consumer' s paper. If officer needs any information about consumers, he or she can get it from e­
governance. 

2.5.3 Generation and Collection System 

IT and revenue department are using e-governance for b i l l  entry, b i l l  print and revenue entry. 
There are several steps that are fol lowed for thi s  process. When meter readers submit their b i l l  
books, IT stuffs i nput a l l  the meter read ings to a database by the e-govemance software. They 
maintain block and zone for inqu iry. After entry of meter read ing, it is checked again for 
accuracy. Then IT officer print the b i l l  according to zone, and d i stribute it to contractor for b i l l  
d istribution. Revenue department col l ect the b i l l  from bank and make a several bundle for each 
bank, verify that the total amount col lected from bank and the total amount of b i l l  are same. 
Then submit it to IT for revenue entry. IT stuffs again input al l the paid b i l l s  information to the 
database by the e-governance software and after that these al l  are checked by he IT officers to 
know that the total amount of the bund Ie and total amount of entry are same or not. 
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is a large utility company in that provides connection and 

lectricity to the consumers. This company nine Sales and Distribution and one 

It is important to synchronize all the data. For that reasons DESCO maintain a 

�rver and local server for data store. DESCO store all the data in local server 

1d also in central server. It is for management officer to 

)nsumers. DESCO management also observes all activities of 

ala about officer working activities . 

. 5.5 Mai n ta i n  the Sub-station by DAS 

any information about 

Governance store 

lAS (Data Acquisition System) is a SCADA type """"rArn which is implemented by 

.5,6 New Con n ection 

-Governance software is being used for processing consumer' s  information, new connection 

ocuments, load sanction. First consumer applies for new connection one stop service point. 

Ifficer one stop service point store the consumer information and in e-governance 

)ftware and pass it to new connection related officer processing. 

One Stop Serv ice point 

one stop point all complains of consumers are noted down in e- g0vernance software 

td it to accurate to solve the problem. 

6.1 Techn ical  Activities, Major Projects a n d  Future Plans 

1 4, February 20 10, we visited Division, DESCO H/Q, to meet Engr. MD. Shah Alam, 
3M (SE&D). In there, after the two officers briefed us about their technical activities, 
ijor projects and future plans. According to given information by them, to provide electricity to 
� consumer established distribution line from sub-station to consumer end. And to 
tablish effective distribution line, consecutively DESCO is planning for new network and also 
grading the existing network. 
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) of Planning J 
some steps which are fol lowing for distribution planning in DESCO. 

Survey and Preparation of Topology Maps 

step for planning a distribution line is to make a topology map of concerned area. 

d planning division of DES CO are using auto cad for digitization of the topology map. 

:ures indi cated in a topology map, are 

lads, lanes, by-lanes, pavements. 

ltries to permanent building from roads and pavements. 

ghways, Rai lway tracks. 

nbankments. 

vers and canals. 

mch marks. 

:sidential and commercial areas. 

1mber of overhead power lines pole and towers of 132/33KV . 

1 l 1 KV Sub-stations. 

IAKV Distribution Sub-station. 

: Existing Systems and Compilation on Maps 

" s  demand of power is increasing day by day. Project and planning division of DES CO 

!ely upgrade their existing system. For upgrading an existing system, project and 

livision of DESCO survey the distribution line equipment, distribution substation and 

substation of concerned area and compiled on topology maps. 

Loads and Load Forecast 

Iways plans for providing best service to consumers. To assume a future demand of 

DES CO uses the last 10 years of the sub-station log book to determine the present 

' I I KV substation, maximum load, and load forecast and load of al! l l KV feeders. 

Irecast, DESCO analyzes some important information: 

vious 1 0  years and present load of 33/11 KV sub-station and l l KV feeder. 

vious 10 years data of consumer number, energy import and sales. 

)I ication pending for new connection. 

)ected feeder's growth rates that are suggested by DESCO. 
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lfor mation of b u l k  loa ds. 

a mple survey for est i mating de man d  an d col l ecting the future expecte d loa d de man d 

ata. 

e two types de man d that are ma de by 

or 5 years for di str ibution p lanning. 

or 1 0  years for 3 31 1 1KY sub-station an d 3 3 KY 

� of 33/1 1 KV Sub-station 

e so me criter ia that are maintaine d for p l ann ing  3 3/ 1 1KY sub-station : 

:xisting capacity fir m capacity substation 

h ift ing of loa d fro m over l oa de d  existing substation on a djacent substation . 

• ddition or replace ment of transfor mer for 

'ry to instal l substation i n  loa d center . 

substation capacity . 

tlo dification or extension of control roo m bui l ding, e qu ip ment, foun dat ion, an d cabl e  

'enches etc. 

� of 33 KV Sub-transmission Line 

an d div is ion of DESCO mainta in so me cr iteri a  

sion lines: 

ro ject an d p lann in g  division of ""'>",U'J'J ma intai n  so me "', ... " .... ' ... 

laxi mu m  voltage drop, syste m an d con ductors. 

orecast de man d  up to 1 0  years. 

iable  i nco mi n g  source for new 3 31 1 1  KY sub-stat ion. 

p l anning 33K Y sub-

for 

, ddit ion of 33KY fee der to the existing substation for shar ing  the loa d of over l oa de d  

�e der . 

lcrease re l iabi l ity of the fee ders. 

luel fee ding  fro m different source. 

between 

asy maintains of the fee der. 

� of Distribution Network 

Is i derat ions for distribut ion p lann ing  are: 

o cater loa d de man d to next 5 

o mini mize interruption of power supply. 

o create fac i l it ies new consu mers. 
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• To techni cal l osses to l im its. 

To l imit  

point. 

drop to the fol l owing maximum 

1 %  
1 1  3% 
400/230 V System 4% 
Service Drop 1 % 

Analysis  of load flow, vol tage drop, l oss. 

)aration of 

Feeder name. 

Substation name. 

Feeder 

, Map 

Pole numbers. 

Pole height 

Pole top 

Sheet 

sheets : 

l ocation. 

type and no. 

Transformer w ith K VA rating. 

Guy assemb ly, type and no. 

Span l ength, HV and LV condu ctor 

Right of way. 

Other l ine 

laration of of Quantities (BOQ) 

Length. 

at farthest 

is term DESCO proj ect and p l anning divis ion estimate the quantities of material to �" .,� � " ..,, , 

tri bution network. 

Estimate for 

estimation 

)ESCO first 

l izations and 

of Material and Workers 

on b i l l  of quantities 

the present price 

rate for construction. 

and p l anning. Project p lanning d ivis ion 

materials avai lab le  In DESCO or other 

make a price J ist. 
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ation of Tender Docu ments for S upply of Material and Workers 

) maintain the of publ ic procurement 2003 for tender and for technical 

on are by BPDB or DESCO. 

ation of Engineering Report 

aJ I previous 

report. 

ts of report: 

and 

Fu l l  of the existing 331 1 1 KV sub-station. 

sub-transmission l i nes. 

division of submit 

l 1 KV and l IlA KV d i stribution network including the description of the l atest cond ition 

of loading. 

condition of substation and l ine and 

immed iate requi rement 

P lanning design criteria based on approved guidel i ne. 

reduction criteria to be proposed acceptance by DESCO 

P lanned system to meet the future load . 

B i l l  of quantities p lanned system in  summarized 

estimate. 

!1entation Schedu le 

lre several stages in i mp lementation 

Invitation of for suppl y  of 

Tend er evaluation 

Del ivery of 

award of contract for supply of material. 

to the 

Invention of tender for construction works. 

Tender eval uation and award of contract for construction work. 

Execution of construction work 

and com missioning. 

IN Going P roj ect 

ongoing project of are: 
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Installation and upgrading of 33/1 Sub-station 

;.. Strengthen ing electric d istribution network of 

.:. New sub-station 

o Baunia 

o DOHS, Mirpur 

.:. Upgrading  capacity 

o M i rpur Old 

o K afru l  

2*20/2 8MVA 

2*20/28 MVA 

1 * 1 01 1 4MVA 

1 * 1 01 1 4  MVA 

;.. Upgrading 

.:. New 

expanding d istri bution system in Gulshan C i rc l e  

o A ftabnagar 

o Bashundhara 

o CAAB 

o DOHS Mohakhal i 

.:. Rehab i l itation 

o Uttara 

o ADA 

2*20/28MVA 

2*20/2 8MVA+ 1 *  1 0/ 1 4MVA 

2*20/28MVA 

2*20/28MVA 

2*20/28MVA+ 1 *  1 01 1 4  M VA 

2 *20/28MVA 

33KV network p lanning for 33/1 1 KV Sub-station 

Every substation has at l east two main sources, one from grid and one standby source 

from are also interconnections two substations through 

overhead or underground which is used as an source for substation. 

Now, is p lanning to replace all  overhead l ine  by underground line and making a 

network su bstati ons. 

1 1 KV underground line planning for feeder and switching station 

is planning for 1 1  K V  underground feeder l i nes for switch ing station and 

consumers. 

'uture Project 

" for Extension of DESCO area: 
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Purbachal Model Town Project 

. 
A new area named "Purbachal model town' , lremg aeveloped by RAJUK i n  north east of 
DESCO area on eastern bank of Balu River under Narayangonj District, has been decided 
to include in DESCO' s j urisdiction. The el ectrical network development for this area will  
be taken up by DESCO. The load demand of Purbachal model town is expected to be 
about 500MW i n  the year 2020 . To keep pace with load growth and consumer strength, 
DESCO will create adequate facil ities in Phases by taking up new proj ects. 

UUara 3rd Ph ase Project 

A new area named "Uttara 3rd Phase" being developed by RAJUK i n  DESCO' s 
geographical area. The electrical network development for this area is under planning 
stage. The load demand of "Uttara 3rd Phase" is expected to be about 1 40MW in the year 
2030.  

Future Sub-station 

Banana new 
Niketon 
Mirpur(section-6) 
Kazipara 
Purbachal 

llture Infrastructures 

l ine (33 KV) 

2* 1 01 1 4  MVA 
2* 1 01 1 4  MVA 
2* 1 01 1 4  MVA 
2* 1 01 1 4  MVA 
2* 1 01 1 4  MVA 

Ition l ine ( 1 1 KV) 
;ub-station (3311 1 KV) 
j capacity 

350KM 
3652 KM 
3 1  
I 2401 1 736MV A 
830 MW !mand 

It ion transformer 
KV grid Sub-station 
onsumers 
loss 
metering 

Id  distribution division 

6047 
1 0  
6925 00 
8 .5% 
2 1 0000 Consumers 
1 7  
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Prepaid Meter Production Un it 

February 20 1 0, we also the Prepaid Meter Production Unit  at 2 pm. according to 

anged schedule .  I n  there, on be half of Md . A kharul I slam, (Prepaid Meter 

ction Unit) ,  one of h i s  officers the prepaid m eter its construction with 

s l ides and also showed us the i r  Meter Production Unit. tol d  us that i n  order to 

ate the conti n uous supply of prepaid meter in DESCO has set up thei r  "Prepaid 

Production at Mirpur with the technical assi stance nCT, 

Structure of Prepaid Meter 

Figure 2.23: Internal Structure of a Prepaid Meter 

ment of Electrical and El ectronic Engineering, East West University 
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SMPS: 

� ' s  used as a DC power supply. It converts from 230V AC to 1 2 V  DC for running meter 

J perations. 

Figure 2.24: SMPS 

C urrent Transformer (CT) : 

I n  prepaid meter CT is using to decrease the current l evel for measurement purpose. 

Figure 2.25: Current Transformer (CT) 

Smart Card Reader: 

Smart card reader is used in prepaid meter for read or writes the data in prepaid card chip from 

:n icrocontroller. 
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:ch 

ch rel ay are using in prepaid meter 

:iker. 

D display: 

2.26: Smart Card Reader 

the current supply .  

2.27: latch Relay 

D d i splay i s  u sed I n  the prepaid meter for watching the i nformation 

Power factor, m aximum 

�rocontroner: 

;rocontrol ler are u sing in the countdown the unit, calcu lation 

artment of Electrical and Electronic .... "1',,, ,'"',,. East West University 

as a circuit 

unit, A mpere, 

meter operation. 
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ime chip (RTC): 

; used i n  prepaid m eter for countdown and for calendar. 

is used to convert CT output from analog to d i gi ta l  pulse. 

r:  

r i s  us ing for 

Sealing 

Maximum demand 

Body seal 

Term i nal cover 

TT cover seal 

warning to consumer 

resting of Energy m eter 

o S&D d ivisions have energy meter 

Figure 2.28: 

the card. 

lab. 

Meter Testing Lab 

nent of Electrical and El ectronic Engineering, East West University S9 



:lergraduate Internship 

Operation of Bashundhara Grid Station 

" February 1 0, we went to the Bashundhara Grid Substation of to know about the 

of Bashundhara Substation. there, Engr. Mowl a, AM (Grid and 

�ction), showed us the Bashundhara Substation and exp lained operation. Grid 

tation takes it to 3 31 1 1 KV substation. He tol d  us i n  

1 32KVand 66KV) are consider a s  voltage. 

tricity Distribution Company Dhaka takes from 230KV and 1 32KV grid l ine. Now 

CO have two substations in Uttara and Bashundhara. Others sub-stations of DES CO are 

ected with other grid sub-station. 

he grid sub-station power from grid l ine at rated voltage 1 32KV or 230KV and step 

1 it to 3 3 KV by power transfonner. Then it d istri buted the power by  overhead or 

rground cable .  Grid substation contro ls  331 1 1 KV substation for grid protection. 

and Distribution 

)8, February 20 1 0,  we went to the Tangi (West) S&D D ivision of to know about 

and d istribution operation. In there, Engr. Mirza Abu Nasher, DM, Tangi (West) S&D 

sion, explained us about their and d istri bution operation . He to ld us that there are n ine 

and d istri bution office in DESCO area. Sales and distri bution d iv ision mainly control s  the 

nercials operation and techn ical operat ions. Most the act ivities of sales and d istri bution 

one by outsourcing. 

e are two of operation in sales and d istribution division 

Commercial 

Techn ical  operations 

Commercial Operations 

operations are d one by both DESCO officers and o utsourcing. 

processing for temporary connection, new l oad sanction, l oad retention, 

l lains attend, printing out b i l l ,  revenue col lection and load management are compl eted by 

officer. Reading  col l ection, b i l l  d istribut ions are done by  outsourcings. 

Technical Operations 

management, contro l l ing  the control room, power monitoring  are d one by 

�r. Substat ion and l ine maintains, new connection, equipment setup, servicing are done by 
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rem porary and Con nection 

February 20 I 0, we went to the Tangi (West) S&D Division to know about temporary and 

nnection. In Md. Golam Faruk, AM (System Operation), Tangi (West) S&D 

n,  explained us the topics. As Tangi i s  an industrial area, he mostly told us about 

.porary new connection industries (e.g. Connection) and showed us d ifferent 

f official of HT consumer to new According to the 

ltion Mr. we found that the temporary and new connection 

es are al l most same to the temporary and new connection covered in and 

Some extra and need to be fu lfil led for connection. 

emand load i s  or above 50KW 

paper of substation of connection p lace. 
S ingl e  d iagram 
Meter box room 

A l l  the test repot the equipment the instal led 

ustrial Connection 

approval notice from environment 

The approval notice fire 

�oad Sanction a n d  Load Retention 

February 20 1 0, we went to the Tangi (West) S&D Divis ion to know about the load 

1 and retention from Mr. Faruk. showed us kinds of official documents 

consumer rel ated to load sanction and load retention and to ld  us about the topics. What 

about load sanction and load been covered in chapter and chapter 

�oad Management 

20 I 0, we went to the Tangi (West) Division to about the load 

ment and control room act ivities from Mr. Faruk. According to h im i n  Bangladesh, the 

energy is h igher than generation To fi l l  up  th is energy load management i s  

, I . Every day the S&D officer make a schedule o f  load shedding for load maintenance and 

o control room. Holyday i s  another type l oad management. In th is kinds of load 

ment holyday of commercia l  area is shi fted to d ifferent day to maintain load. 
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Control Room Activities 

It day, Mr. Faru k also told us about the contro l room activities. He told us that control 
�ontrols  the load shedding and feeder. A l l  the technical gangs mu st be requested to control 
for shutting down any feeder for mai ntenance or service. Control room also control 
ing station . 
SCO, there are four control rooms 

Mirpur control room 
Gulshan control room 
Uttara control room 
Tongi control room 

Line Maintenance 

, February 20 I 0, we went for a field visit i n  the Tangi area with Mr. Faruk to observe their 
aintenance work. 

�- - ...-------

Figure 2.29: Line Maintenance 

Power Factor Monitoring and Upgrading 

;, February 20 1 0, we went to the Tangi (West) S&D Division to know about the power 
mon itoring and upgrad ing from Mr. Faruk. Accord ing to him,  because of the HT 

mer' s load type the approximately un ity power factor of DES CO i s  hampered. That is why, 
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onsumers are charged for their bad factor and to buil d  

;howed kinds of documents related to the PFI  un i ts. 

1 New Control Panel 

units. Mr. Faruk 

6, February 20 1 0, we a substation ( West) S&D Division with Mr. 

er to observe a coming uninstall ed control pane l .  

Figure 2.30: Switching Panel 
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of switching panel:  

uum 

cuit 

aker 

19 

hanism 

Figure 2.31: Inside of Switching Panel 
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Incoming 

Bus bar 

Current 

t ransformer 

Outgoing feeder 

connector 

Isolator 
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Buzzer 

controlled relay 

Breaker 

controlling 

switch 

Controlli ng 

switch 
I ndicator Light 

Figure 2.32: Front View of Control Panel 

. 1  Su bstation Main tenance 

1 7, February 1 0, we 

tation maintenance I n  

o n e  substation i n  Tangi area with Mr. Faruk to their 

we oil changing process of a o i l  c ircu i t  breaker 

liso observe how to measure aH::te(�trJ strength o i l  w ith 
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Figure 2.33: Migger Figure 2.34: Oil Centrifugal Machine 

Figure 2.35: Oil Centrifuging Figure 2.36: Changing of Breaker's Oil 

Vireless and Telecom munication Unit and DAS 

February 2010, we visited same substation beside Tangi (West) S&D Division with Mr. 

, observe their wireless and telecommunication unit and DA S. According to him DESCO 

1 their communication by using land phone, wireless and fiber optics telephone with the 

)ns, control rooms and LDC etc. He also told us that in some of their substations, 

19 stations and grid substations has SCADA unit. But, in every substations and grid 

)ns, they have their own Data Accusation System (DAS). He told us that the power 

on and maximum demand of the electricity network needs a strong monitoring and 
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power management. That is why; DES CO has implemented a data Acqui sition 

hich helps to m on itor real time load status of the network and helps to i mplement 

te load shad ing. Data acquisition i s  integrated with remote termi nal unit for d ata 

and computer server network. The technical assistance along with the software i s  

j by Bangladesh University of Engineering Technology 

Figure 2.37: OM 

�eport Submission and Certificate Collection 

February 2 0  I 0, we submitted our internship rf.>n,,>rrc to the HRM&D Division, Head 

and our certificates. 
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elusion 

3.  Conclusion 

, is one o f  the most stabl e  power d i stribution companies of Bangladesh which has 

m amount of system loss. As a result it col l ects maximum revenue among all other 

power d i stribution compani es of Bangladesh. After taking train ing from thi s  company we 

rief about operation. our internship we knew about 
�cial operations, techni cal work, major future 
the training we got the chance to observe some maintenance work, such as circuit breaker 

lance work, l i ne maintenance work and also got the chance to visit DESC O ' s  Prepaid 

)roduction Unit. Although the DES C O  and stuffs were very h elpful  w e  l ittle 

to operate substation machineries due to the real t ime nature of substations. 

lk thi s  train ing w i l l  us the advantage on our career in power sector. We have also 

: interested to work in a power d i stribution company l i ke In Bangladesh, 

ion energy is less than consumer demand. A l ong with the Bangladesh government 

ompanies of power sector are trying to recover th i s  energy gap. Recently "day l ight 

, project has been completed to consume less energy. Now the management of power 

n i s  trying to i m prove the power factor and reduce the transmission loss. We think, to 

energy consumption, DESCO should increase awareness o f  el ectrical d evice using 

; in the con sumer' s level . 
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] www.desco.org.bd 

] DESCO Annual Report-08 

.]  http://www.bpdb.gov. bd/ 

.] http ://www.pgcb.org.bd/ 
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