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Electricity Crisis and Load Management in Bangladek
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Abstract: Bangladesh is a densely populated country. Only allgpart of her area is electrified
which cover around 18% of total population. Thegleavho are in the electrified area are suffering
from severe load shedding. A systematic load mamnagé procedure related to demand side may
improve the situation is the research problem. Wegor objectives serve by the research are to
analyze contemporary electricity status with a viewdrawing inference about demand supply gap
and extracting benefits from load management. Bapglied by the Bangladesh Power Development
Board, World Bank and outcome of survey are analyziéiil some simple statistical tools to test the
hypothesis. Analysis discloses that with properlgnaged uses of electricity with load switch and
rotation week-end can improve the concurrent cadiof electricity. Moreover, introducing smart
distribution system, reducing system loss, shiffivad to off-peak, large scale use of prepaid mete,
observing energy week and using energy efficiemhd@nd office appliance are recommended to
improve load through demand side management. Sdhee cecommendations such as introducing
alternative energy, public private partnership asithg renewable energy development and producing
energy locally are made for load management frarstipply side.
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1. Introduction

Bangladesh is a country endowed with huge nat@sbdurces. There are lots of
sources of energy from the nature. Electricity iy@e of converted energy from
another form of energy. According to Global Enefggtwork Institute (n.d.),

Bangladesh has small reserves of oil and coalpttentially very large natural gas
resources. Commercial energy consumption is araifd natural gas, with the
remainder almost entirely oil (plus limited amouotdydropower and coal). Only
around 18% of the population (25% in urban areats Hi%6 in rural areas) has
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access to electricity, and per capita commerciatggnconsumption is among the
lowest in the world. The rest of the total popuatin Bangladesh is still in the
dark. Bangladesh's per capita electricity genemadiol82 kWh p.a. is still among
the lowest in the world. (Power, 2012) A large nemtof populations of
Bangladesh are still leading their life in the datkver 80% of people depend on
traditional energy sources such as firewood, comgdand agricultural residues for
their energy needs. (WEC, 2001) In the year 2088, amount of electricity
production of Bangladesh was 34957000000 (tableAR}he present production
level of electricity, only proper management ofdtstribution and load may assure
better consumer satisfaction through reduced Id¢etiding. The main research
problem of this paper is to manage the supply sfddectricity as a tool for crisis
management.

Electricity crisis means actual demand is highantthe actual supply. Officially
the country’s present power demand is about 5202 [¥hle 1) and shortage
265MW (table 1) per day on an average. Load managem a program which
reduces the demand of electricity at any spedifie tperiod. The prime objective
of Load management system is “Manage the Peals.ifthportant for reduce cost
factor of energy and run our less efficient powlanpto meet high energy demand.
By considering that demand for energy during psadarmingly increasing day by
day. Due to this there is a significant gap betwdemand and supply of electricity
and occur load shedding. Load management is agstk@apon to beat this peak.
So it is a challenge for Govt. and power generadiathority for ensuring adequate,
reliable and quality power. Load management foctaldty is a crying need to
develop the sector in a sustainable manner. Omgntprovide more benefit to our
citizens and environment.

2. Rationale of the Study

This paper has done a bit of such work that an $tomedeavors to find out the
present status of electricity condition and impecta of load management system
in our power sector. A few studies are found ondloaanagement. Perhaps
Bangladesh Load management to confront crisis bgnidkar A. Saleque and
Managing Energy Crisis in Bangladesh by Sayed Ja\echad attempted to
analyze the phenomenon of load management systeBamgladesh. Though
electricity sue plays a vital role in the econom@velopment of a country, enough
research is not found thereon. Ferguson (2000yzedlithat correlation between
electricity use and economic development in ovér d@untries and found a strong
correlation between the concerned variables forglbbal as a whole. Even no
research or literature has been found to existatitig the relationship between
load management and demand and supply of elegtrioitthe context of
Bangladesh. The study paves the way for furthezare$ into electricity sector.
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Further researcher pursues more exhaustive aneépth desearch studies in this
area. This is what the authors of the present ssidyngly feel. According to
BPDB, Annual Report (2009he total number of consumers at the end of FY 2009
was 19,22,361 compared to 17, 83,295 at the erldYoR008. This was about
7.80% increase over FY 2008.

3. Objectives of the Study

This research aims at exploring the electricityagion and improving the situation
through load management system. Its specific dugare:

1. to focus on the present status of electricity.

2. toidentify the trend of demand-supply gap of leity in Bangladesh.

3. to trace out the relationship between load manageara demand and
supply of electricity.

4. to show how can sound load management lead to iraprent of
electricity situation

5. to find out ways to solve the crisis in the elagtyi sector.

4. Scope and the Method of the Study

It is undoubted true that the scope of the studyery limited because it is very
difficult and expensive to collect data from thenBdesh Power Development
Board (BPDB) office all over the Bangladesh. Thairtoy's per capita energy
consumption in 1997 was about 77 Kgoe, and it washmbelow the world
average of 1474 Kgoe (ADB, 2001). For this reaswosm,are able to collect data
from some selected BPDB office in Chittagong. Intespof these apparent
theoretical limitations, the relationship betweeem@and and supply and load
management of electricity are tried to discloseuncountry.

The study is mainly based on secondary data. Irdtom relevant to electricity
crisis and load management in Bangladesh contexbeen gathered on perusal of
research studies and available literature. Mogthefdata collected from Annual
Report published by Bangladesh Power Developmenardo(BPDB), Rural
Electrification Board and World Bank. Some dataduge this study have been
taken from various published articles, researchepajpnd periodical magazines.
These different web sites have been used as arsmbere of information as well.
All the data gathered there from have been analydddsimple statistical tools to
draw inference about the research hypothesis.
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5. Key Concepts
5.1. Load Management

Load management is the process of balancing thelyswyd electricity on the
network with the electrical load by adjusting orntolling the load. “Load
management is the peak performers for peak perfozeiaMainly electricity peak
hour occurs from 5pm at 11 pm. In this period, cogr consumes more electricity
in different purpose. So the generated electricaty't able to satisfy the electricity
demand .Due to this create shortage of electrighiich lead to load shedding. In
this year 2009, load shedding was imposed on 3%4 which varied up to 30.49%
of maximum demand (BPDB Annual Report-2009). Loaahagement is a means
of controlling the amount of electricity being usatlany one time when peak
demand periods of electricity occur.

5.2. Electricity Crisis

Electricity is a vital part of functioning as a smty. Human civilization is
advancing tremendously from the diversified useelefctricity. Its crisis occurs
when the generation of electricity is less than dieenand. Electricity crisis has
become a common affair of our daily life which eled load shedding. It creates
problems of far-reaching consequences in the ecmnanad social development of
the country.

6. Status of Electricity in Bangladesh

Electricity sector in Bangladesh is now in a siakbBeople are suffering a lot of
due to load management in every alternative hoeliaBle and efficient electricity

is now a “Golden deer” to residential and commeéraisers. It is true that no
noticeable as achieved during the last all mosty88rs after our liberation.
Bangladesh took this time to reach a power gemeratapacity of 3800MW-

4000MW. People are hearing day to day new energgrgéon plant is coming but
yet there are no strategic plans to effectivelyivéel huge amount of new
generation electricity to consumers.

Bangladesh fails to make any visible progress atallation of nuclear power
plants since signing of a protocol deal with Russia October 21, 2009 on
cooperation for peaceful use of nuclear energyprasent over 80% Bangladesh’s
power plant are run by natural gas and the remgi2@% by hydro, coal and liquid
fuel. But recently a panic situation was observedomg gas sector. It is
unfortunate that as a nation we have not been tabtesolve this problem even
after thirty eight years of our independence. Gorents come and go and this
iIssue remains a struggling issue. The country fdeegas shortage of 300 million
cubic feet per day. Three fertilizer plants and jRawpower plant, Sikalbaha 56
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MW gas turbine and 60MW thermal power plant carrotun in full capacity for
want of gas.

It is true that Bangladesh is in the grips of a snasenergy crisis but we must not
forget that in a developing low income economy tligs not an unusual
phenomenon. On the positive side, a number of smaddium and large scale
power generation plants were established and séthem successfully operated.

An inter-country electricity grid would be estabksl to import electricity from
India at an investment of Tk.11 billion. Bangladegbuld initially import around
250MW of electricity. To ensure adequate power Su@mvernment organization
continuously pursuing the reform program for the&t lew years such as removing
all barriers for implementation of the new genemtiplant, renewable energy
development, Energy Efficiency Measures.

The demand of electricity is not fixed. Higher phasing power drives an
economic entity to the consumption of superior camities. Therefore the
demand is expected to increase with the growthhef économy (Cleveland;
Kaufmann & Stern, 2000). It varies over time andduhon people’s activity. For
modeling the demand in the in the domestic ses®vreral characteristics of the
household such as the size of the location, gebgralplocation of the household,
age of the household members etc. also need torisdered (Baker, Blundell &
Micklewright, 1993). So, a credible and realistenthnd forecast is necessary for
any country for the sake of stable and healthy eeyn There are several factors
directly contributing to the change of electricabegy demand over time. Such as:
economic factors, technological factors, environtakefactors and demographic
factors.

Economic factors -Income and price are the two main factors thatimigivthe
electricity demand. When income increase that léadsigher purchasing power.
Higher purchasing power drives to consumption giesior commodities.

Environmental factors - Electricity demand is dependent upon temperature,
humidity and wind speed. Climate Change often playsignificant role in the
economies of energy. Energy demand is dependantweather variation
(Considine, 2000).

Technological factors -By using modern newer technologies in the productio
may influence energy demand. So, technology is hemoimportant factor
regarding the variation of electricity demand.
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7. Load Management in Bangladesh

Load management can make the electricity demanghsupade off. Properly
managed use of electricity can eradicate the soferof load shedding. The cost
of load shedding is not only physical sufferingd biso financial. Because of
shortage in power supply, countrywide financial rafiens are hampered. Load
management is a technique that can be able todspuealy the surplus of off-peak
period for peak period use. Load management campkmented either weekly
basis or day basis.

7.1. Load Management by Week-round equal electrigitdistribution

Load management is a technique to reduce the lbaddtng minimum. Load
shedding is the fulfill demand due shortage of $uppccording to Table 3,
demand for electricity on Friday is only 5,100 MWiiah is topped on Wednesday
and Thursday at 5,300MW. Furthermore, if load simglds considered, table 3
again depicts that on two Fridays' load shedding &r MW and 98 MW
respectively. But in other days of the week suffed shedding for larger MW of
electricity. In 7-day week, the demand for eledtyics not equal. During weekends
the consumption of electricity is slow down thaatthf other days of the week. On
the weekend all Governments and autonomous orgamizaemain closed.
Moreover, a good number of private offices includibank and educational
institutions remain closed. As a result, the slygrtaf electricity is reduced at the
end of any week which is displayed in table 3h# totational holiday policy can
be introduced, electricity shortage may be reduocesbme extent as the figure 2
depicts. Excess load shedding from Monday to Thaysturing the week can be
plateau over the week through rotational weekeriatypdor different institutions
including Government organization, Financial Ingtdns, Educational
Institutions, Shopping mall and Factories etc.

7.2. Load Management by Load Switch

The daily electrical load is not even throughowt day. It varies from time to time.
Figure 4 depicts that, at 6.00 pm electricity Iatakts to increase and it reaches at
the peak at 9.00 pm. From table 1, of the totatsuskelectricity, around 77.78% is
domestic users; 1.31% is agricultural uses; 2.08%mall industrial users and
17.37% is small commercial users. The rest is therausers including 0.13% of
large and Industrial and Commercial users. Domdstid can me managed with
planned uses. Some appliance can be kept switchinafiie peak period. Air
conditioners, woven, coffee heater, washing mackiae should keep off during
peak hours of the day. Load switch is a device Withtkeep some specific device
switch off for a pre specified period of time. Thisvice helps to adopt the planned
use of electricity and easily speared out limitdelcteicity throughout the day
evenly to ensure balance consumption.
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8. Hypothesis of the Study

The hypothesis of the study is set as an improvemwieelectricity management is
obtainable in terms of lower shortage from the prdpad management even only
demand side. The amount of electricity saved fromper management and
efficiency in supply can reduce the shortage afteldty to a great extent.

9. Analysis and Findings

Data are analyzed and sorted out for inferring sog@nclusion and
recommendation about the research problem. AcogrtbnTemple (2002), the
coverage of energy sector in Bangladesh is limisedyice quality is low, theft of
power and gas is rampant, and utilities are banlkaog live on state subsidy.

9.1. Daily Load Management

Day wise average maximum electricity generatiod988 MW (table 1) against
the daily average demand of 5202 MW (table 1). Jitmrtage is on an average 265
MW (table 1) which includes system loss. If it ssamed that the supply side is
constant, electricity situation could be improvedrhanaging load of electricity.
Scattering daily peak among the off-peak, load dimed and shortage can be
reduced. Some office and household appliance c&eteswitch off during peak.
From the survey on five hundred and fifty peopleeveals that 38.76% electricity
(table 4) is consumed by households. Industry aoesu41.23% (table 4) and
agriculture uses 7.55% (table 4). Of the housebatidhsumption, lighting, fans &
A/C and refrigeration consume 40%, 27% and 22% ewsgely (table 4).
Industrial uses consist of motor, lighting and othges which could be minimized
to some extent during peak. Agricultural uses @ldtt widely for irrigation and
rice husking as the survey reveals. Peak hour reiggt demand can avoid
agricultural consumptions. Begin strategic aboetticity use, people can save
2.92% electricity that can be scattered while pgeand arises. Another way of
handling dialing peak is to use load switch as ftare 2 reveals. Use of this
switch can reduce electricity consumptions by sdmoeiseholds and official
appliances.

9.2. Weekly Load Management

From the analysis of data another fact is discldsemh figure 1. A Friday to
Friday load shedding diagram depicts that the amotuweekend load shedding is
negligible. This is because of no industrial congtiom and no public and other
consumption which is around 44% (table 4) of tokaly electricity consumption.
Using rotational holidays may be an effective tatsr other day's load shedding
to the weekend. As the arrow in figure 1 indicat@sximum load shedding of
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around 500MW and minimum 0 MW load shedding willdm§usted at straight on
an average throughout the week.

9.3. Test of Hypothesis

The table 5 from the output listing of SPSS (Stiaé Package for Social
Sciences) contains the t-value (9.736) and theil otaalue (0.00). The 95%
confidence interval of 95.03373 to 150.54962 i® akown in the table 5. Since
the p-value of 0.00 is less than 0.05 the diffeecipetween the mean is significant.
In other words, using load management has redineedléctricity shortage.

10. Recommendations
A. Smart Distribution System

According to BPDB Annual Report (2009), the towdth of distribution lines of
33 KV is 3,763 km, 11 KV is 9,449 km. and 0.4 kV 15,965 km. i.e. Total
distribution lines are about 29,177 km at the ehBYo2009. Efficient distribution
line and its proper maintenance can reduce sysissib a good extent. Moreover,
illegal use of electricity should be stopped. Thead distribution system can
reduce the system loss to a great extent. Accortbinighan S. I. & Islam A.
(2012), he concept of smart grid refers to a “Digital Uptga of distribution and
long distance transmission grids to optimize curm@perations by reducing the
losses, as well as open up new markets for alieenabergy production.

B. Reducing System Loss

System loss is slicing a good quantity of eledyidboth in production and
distribution line. The system loss is increasing dg day. It is estimated that the
total transmission and distribution losses in Badgkh amount to one-third of
total generation, the value of which is equal tdbR4&7 million per year (Alam et
al., 2004). Proper concentration and some correctigasure are very emerging for
improvement of the supply side of electricity. Retfilon in system loss is the only
supply side management for load management inafstad electricity generation
plant. According to the BPDB annual Report (20@ikstribution loss in BPDB's
own distribution zones has decreased to 13.57 % ftd.43% in FY 2009. In
addition, taking some initiatives, this distributitoss may be decreased to some
more extent.

C. Alternative Energy

Alternative energy sources such as solar energyd wnergy and nuclear energy
are a permanent solution to the load managemehtgmno According to the World
Bank funded market survey, there is an existingkatasize of 0.5 million
households for Solar Home System (SHS) on a fresduovice basis in the off grid
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area of Bangladesh. This assessment is based @mtcakpenditure levels on fuel
for lighting and battery charging being substitutsdSHS (World Bank, 1998).
Moreover at present the national grid is servinty &% of the nearly 10,000
rural markets and commercial centers in the coumbigh are excellent market for
centralized solar photovoltaic plants (World Ba2800).

D. Shifting Load to Off-peak

The maximum amount of load shedding occurs durimnimg peak period. Proper
load management and using the load managementhswitich can automatically
control power supply to some special device like Sbnditioner, TV, Excess
lighting in households, shopping mall and industgan reduce load shedding.

E. Large Scale Use of Prepaid Meter

Prepaid meter can implement budgetary control eretlctricity bill of households
and commercial use. To keep control over experalifpeople may feel interested
in using the prepaid meter. Moreover, the use efrtieter will be helpful to limit
the consumption of electricity use. It can ens@duction of system loss and can
save few MW of electricity in the national grid.oAm the consumer’s perspective,
prepayment systems may result in a better undelistguof how much energy is
being consumed, inducing more control of energy ais¢ budget management
(Tewari & Shah, 2003)

F. Public Private Partnership (PPP)

In the power sector, the role of the Bangladesteguwent should be limited only
to electrical regulations, electrical safety, caneu protection, monopoly
prevention, nuclear energy development; supporbiiprgas and coal exploration
required to meet the energy needs of Bangladesh.policies created should be
those which encourage local technical innovationprivate enterprises, growth of
local expertise and electrical industries, suppartthe free market economy and
increase in employment opportunities in electrjpalver industries in Bangladesh.
(Ahmed, 2009)

G. Energy week

Celebration of energy week can play a vital roldaad management. Most of
households and official users are not consciousitabavings of electricity from
proper utilization. A nice percentage of electyicibsses is achieved due to
unconscious use. A switched on fan or light or A8m without a man can some a
good quantity of electricity. It can serve the isrisioment of electricity during the
peak. To make the mass people conscious aboutrpubliation of electricity and
saving therefrom with a bit care some program tikserving ‘energy week’ may
be an effective tool.

37



ACTA UNIVERSITATIS DANUBIUS Vol. 4, no. 1/2012

H. Renewable Energy Development

Some alternative energy sources have to be explbimited supply of natural gas
which is largely being used for electricity prodaoat is limited in supply.
Moreover, production of electricity in hydroelectplant is hampered due to less
water flow and some unsettled issues between Bdesgftaand India for sharing
water of important rivers lay between the countrigi3DB has taken a number of
steps in the development of Renewable Energy amdementation of Energy
Efficiency Measures. Under the Hill Tracts Eleatation Project BPDB has
implemented three solar projects in the Hill Traatea. Some wind based and
atomic electricity plants may be established aalemnative energy sources.

I. Energy Efficient Home and Office Appliance

Using energy efficient office and household apgl@&can save a good amount of
electricity during peak. There is some energy gffit office equipment widely
available in the market. Use of these appliances ply a role in load
management during the peak. Electronic appliandttsemergy star level are being
used in many developed countries as a mechanisoadfmanagement. ENERGY
STAR-labeled office equipment is widely availadtecan provide dramatic energy
savings—as much as 90% savings for some products @iz Savers, 2012).

J. Local Energy Production

A considerable quantity of electricity is lost chgitransmission. If the distribution
distance could be minimized by local productiorupetransmission loss may be
avoided to a good extent. In 1998, Bangladesh aldopted a Small Power
Generation Policy to encourage development of sloedil generations’ projects of
up to 10 MW in capacity in undeserved areas (Alaid.e2004).

11. Concluding Remarks

With the present level of electricity production rBgadesh may improve her
electricity situation using the proper load managetrsystem. There some widely
used mechanism for management load of electriaiynd. Some require huge
investment and technical know-how which are nositeda to apply in developing
countries like Bangladesh. As the supply side i$ ingprovable over night,
concentration goes to demand side for improvingtetity crisis. Some artificial
crisis is manageable with proper tools that evemalrequire huge investment.
The research discusses about these mechanisms.rédaarch is helpful and
contributory one for policy making about electrjcih Bangladesh. But it cannot
be staid this is an absolute in aspect. There sihex area that can be a good field
for further research. Especially public privatetparship in the energy sector is a
very important area for researchers where one @atibute.

38



ADMINISTRATIO

13. References

Ahmad, Sayed Javed (2010). Managing Energy Crisis Bangladesh. Retrieved from
http://www.weeklyblitz.net/463/managing-energy-iim-bangladeshAccessed on 17 March 2012.

Ahmed, S. |. (2009, July 13News Forum Bangladesiiretrieved February 26, 2012, from News
Forum Bangladesh Website: http://newsfrombangladesiiew.php?hidRecord=274292.

Alam, M. S. (2004). The relationship between energysumption and economic growth in Pakistan.
Asia Pacific Development Journd] pp. 101-110.

Baker, P.; Blundell, R. & Micklewright, J. (1993). Melthg Household Energy Expenditures Using
Micro-Data.American Economic Revier®, 1993, pp. 312-326.

Cleveland, Culter J.; Kaufmann Robert K. & Stern DaNig2000). Aggregation and the Role of
Energy in the Econom¥cological Economie82, 2000, pp. 301-317.

Considine, Timothy J. (2000). The Impacts of Weattiariations on Energy Demand and Carbon
EmissionsResources and Energy Economi2®; 2000, pp. 295-314.

Ferguson, R.; Wilkinson, W. & Hill, R. (2000). Elecity use and Economic developmeBnergy
Policy 28, pp. 923-934.

Khan, S. Islam & Islam, A. (2012). Smart Energyd3iEnergy & Power Website. Retrieved from
http://ep-bd.com/pdfivolumeQissuel9.pdf. Accesses©March 2012.

Khondkar, Saleque A. (2011). How to confront theergy crisis. Retrieved from
http://www.dinajpurbd.com/category/energ\ccessed on 17 March 2012.

Power, Cell (2012). Power Division, Present Powertuddion. Retrieved from
http://www.powercell.gov. bd/index.php?page_id=228cessed on 08 Feb. 2012.

Temple, F. (2002). Energy subsidies in Bangladesignitude and beneficiaries. Speech given at
Dhaka Chamber of Commerce and Industries (DCCI), JAnB#ngladesh.

Tewari, D. D. & Shah, T. (2003). An Assessment ofith African prepaid electricity experiment,
lessons learned, and their policy implicationsdeveloping countrie€nergy Policy31, 911 — 927.

***(2001). ADB-Asian Development BankKey indicators of Developing Asian and Pacific
Countries Vol. 32.

***(2012). Energy Savers. Tips: Home Office and Electranit$. Department of Energy, Retrieved
from http://www.energysavers.gov/tips/home_ofiée. Accessed on 17 March 2012.

**\WEC-World Energy Council (2001). Extract from ttfgurvey of Energy Resources 20&hergy
Information CenterWEC, London.

***\World Bank (1998). Market Assessment Survey oflé&80oPV Application in Bangladesh. Final
Report, Dhaka, Bangladesh.

*»**\World Bank (2000). Feasibility Study for Solar Home Systems Projechiwithe Context of
Alternative Option for Rural ElectrificatiorFinal Report, Dhaka, Bangladesh, July 2000.

***ndex Mundi (n.d.). Bangladesh Electricity - camsption. Retrieved from
http://www.indexmundi.com/bangladesh/electricitynsomption.html. Accessed on 05 Feb. 2012.

39



ACTA UNIVERSITATIS DANUBIUS Vol. 4, no. 1/2012

***Global Energy Network Institute (n.d.). Nationdtnergy Grid Bangladesh, Retrieved from
http://www.geni.org/globalenergy/library/nationahezgy _grid/bangladesh/index.shtml. Accessed on
05 February 2012.

Annexes

600
500
400
3 /
s 300
20006 |
100 eak to Off-p k/ e kmhc_)adSheddmg
o <L~
) SEEG) N A 2\ S\
Q@P o“b’b Qb'b o“& Q:’b'b ép” @sa (((\67’
2 ) N ~ z&\ /\\Q\»
Days

Figure 1. Week-round Load

40



ADMINISTRATIC

Diagram of Load Management
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Table 1. Day-wise Electricity Generation, Demand, bad Shedding, Shortage (MW)
[ cowmmumber [ 1 [ 2 [ 5 [aay[ 5 [ 6] 7 [ & [ & [ o [ u [ v [ 8 ]

N X Load |System Embg| Bl Day Peak | Maximum Total. SRR S | Tl
Date Days Generatio |Generation | Shortage| Demand shedding| Loss Peak Peak Generation| Generation Generation load load
n (at 4:00)| (Probable) (Probable) @ D d| Generation (MKWH)

31/1/2012 | Tuesday 3027 4998 202 5200 190 | 12 | 5200 | 4933.5 | 4068 | 4933.5 | 94.35 57.94 14408
1/2/2012 |Wednesday | 3027 4927 273 5200 251 22 | 5100 4908 4374 4908 96.27 12969 1331
2/2/2012 |Thursday 3111 4934 266 5200 242 24 | 5150 4923 4330 4923 95.85 1225 4375

3/2/2012 |Friday 3012 5166 (66) 5100 0 — | 4916 4916 3787 4916 88.22 -200.55 14355
4/2/2012 |Saturday 2889 5047 78 5125 71 7 5100 4947 3996 4947 92.33 6645 144.45
5/2/2012 |Sunday 2965 4947 153 5100 141 12 | 5100 4936 4010 4936 90.72 387 14413

6/2/2012 |Monday 2921 | 4910 | 290 | 5200 | 267 | 23 | 5200 | 4869 | 4340 | 4869 | 94.55 | w8 | w7
7/2/2012 |Tuesday 3119 | 4690 | 560 | 5250 | 512 | 48 | 5250 | 4738 | 4202 | 4738 | 9429 | e | 1A%
8/2/2012 |Wednesday | 3063 | 4757 | 543 | 5300 | 499 | 44 | 5300 | 4858 | 4231 | 4858 | 9517 | o115 | 11
9/2/2012 |Thursday | 3165 | 4700 | 600 | 5300 | 545 | 55 | 5300 | 4804 | 4136 | 4804 | 94.54 | 4972 | 1028

10/2/2012 |Friday 3165 5091 109 5200 98 11 |5064.5| 5064.5 | 3982 | 5064.5 | 90.20 -38.88 147.88
11/2/2012 |Saturday 2940 5084 166 5250 149 17 | 5200 | 5089 4208 5089 92.89 1740 14860
Average 3034 4938 265 5202 247 | 25 | 5157 | 4916 4139 4916 93 121 144

Table 2. Electricity Statistics from World Bank

Categories Domestic Agriculture Industrials Others Total
Sub Total | Sub Total
Small Small Lug hds Growthof
i i Small s
Yer | Domestic om0 4 iy (BB Smd Npp gl o eneit|“UF | ggom | % ormers | O 1oy | e
Usersin % Usersin% | Industries . |Commercial i & Com. . Industrial | Industrid Usersin%
Usersin % Usersin % Usersin% Percentage

Users [ usersin %

198990 | 815059 | 6939 10,703 091 47454 404 | 281818 | 2399 2975 025 33247 | 2829 16,463 140 | L1743572 | 199
199091 | 853959 | 6977 12828 103 48479 396 | 287498 | 2349 3251 027 339228 | 27711 17,831 146 | 1223964 | 421
199192 | 606627 | 6718 11,675 129 35943 398 | 231450 | 2563 1294 014 268687 | 2975 15,914 176 | 903,001 | (2622)
199293 | 649173 | 6813 16,670 175 36,969 388 | 23009 | 2415 1375 0.14 26840 | 2818 18,22 191 952,600 | 549
199394 | 708,118 | 69.03 17854 174 38395 374 | 237922 | 2319 1437 014 754 | 2708 | 22,005 215 | 1025849 | 769
199495 | 750273 | 6973 17974 167 39702 369 | 45134 | 2280 1486 014 286422 | 2663 | 20967 195 | 1075734 | 486
199596 | 811370 | 7015 19.807 17 41313 357 | 260067 | 2249 1514 013 302994 | 2620 | 22403 194 | 1156672 | 752
199697 | 858354 | 7093 17878 148 42248 349 | 267197 | 2208 1595 013 311040 | 2570 | 22762 188 | 1210132 | 462
199798 | 923117 | 7136 18387 142 43,836 339 | 283032 | 2188 1714 0.13 328602 | 2540 | 13439 181 | 1293663 | 6.90
199899 | 963319 | 7206 17142 128 8742 321 | 287636 | 2152 1,748 013 333126 | 2482 | 23,183 173 | 1336870 334
199900 | 1043977 | 7286 17872 125 44793 313 | 299806 | 2093 1801 013 346400 | 2418 | 24380 170 | 1432817 718
200001 [ 1134074 | 7331 18293 119 45816 297 | 316629 | 2033 1890 012 364335 | 2362 | 23850 168 | 1542650 | 767
200002 1221324 7426 17215 105 46,068 280 | 331224 | 2004 1999 012 3719291 | 2306 | 26827 163 | 1644755 | 662
200203 [ 1270727 7507 15,084 089 4432 263 331997 1964 2038 012 378467 | 2230 | 26,073 154 | 1690451 278
200304 1359724 7575 14284 080 44018 245 347,633 1937 2183 012 393836 | 2184 | 27,016 151 | 1794958 | 618
200405 [ 1114679 | 7638 12484 086 M4m 236 | 273957 1877 1867 013 31029 | 2126 | 11,767 149 | 1459324 | (1870)
200506 [ 1165265 | 7672 14911 098 34574 228 | 280079 1844 2010 013 316663 | 2083 | 21954 145 [ 1518891 | 4.08
200607 | 1272144 | 7717 17,693 107 33,561 216 | 207213 1803 2,163 013 334937 | 2032 [ 23,339 143 | 1648411 8353
200708 [ 1385424 | 7769 | 20191 119 37065 208 312,041 1750 2299 013 351405 | 1971 | 25177 141 [ 1783295 | 818
200809 [ 1495195 | 7718 | 25173 131 39114 0 333818 1737 153 013 375466 | 1933 | 26427 137 | 1922361 | 780
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Table 3. Number of Consumers (Category wise)

Savings
Consumer Category Consumption Consumption Pattern (MW) In% | fromload
Managemen
1) Households 38.76% Lightng 759.81 40% 37.9905
(1899.52 MW) Fans & A/Cs  |512.87 27% 25.6435
Refrigeration  [417.9 22% 10.4475
Others 208.95 11% 20.895
i) Agriculture 7.55% Pumps 147.94 40% 14.794
(369.85 MW) Ricc Husking  [184.93 50% 18.493
Lishtmg 36.99 10% 1.8495
iif) Industry 41.23% Motors 1414.15 70%
(2020.21 MW) Lighting 161.62 % 4.0405
Others 444.45 22%
iv) CELL 9.44% Lighting 300.87 65% 7.52175
(462.88 MW) Others 162.01 35%
vi) Public and others 3.02% Lighting 59.02 40% 1.4755
(147.54 MW) Water Pump  |44.26 30%
Others 44.26 30%
Ot4 § 143.15075

* Source: Work out

Table 4: Composition of Electrical Demand by Diffeent Sectors

Paired Differences si
- ig.
95% Confidence
Details M Std. Std. Interval of the t | df téﬁé g
ean Deviatio Error Difference
n Mean )
Lower Upper
Shortage
before load
. managemer
Pai t - Shortage 122.7916 43.68787 12.6116| 95.0337| 150.5496] 9.73 | 1 000
7 0 2 2 6 1
after load
managemel
t
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Table 5. Paired Samples Test

Indicator Name 19589 2000 2001 2002 2003 2004 2005 2006 2007
Electricity production from coal
sources (kWh)

Electricity production from coal
sourees (% of total)

0 0 0 0 0 0 58000000 | 343000000 | 275000000

0 0 0 0 0 0 0218818381 | 1.147563453 | 0.878987407

Blectricity production fomell 223 | o 02570117 | 04 016486 | 0420047838 | 428877578 | 9428774351 | 950332199 | 951218592 | 9535125004 | 9535072556
and coalsources (% of total)

Electricity production from 833000000 | 46000000 | 953000000 | 1066000000 | 1126000000 | 1226000000 | 1293000000 | 1389000000 | 1392000000
hydroelactric sourcas (kWh)

Electricity production from

5.764703882 | 5.998351404 | 5709521619 | 5.711224216 | 5712256494 | 4.9667801 | 4.878140798 | 4.648749958 | 4.449274436
hydroelectnic sources (% of total)

Electric power transmizsion and

. ) 2286000000 | 2417000000 | 2413000000 | 2372000000 | 2271000000 | 2038000000 | 1966000000 | 1778000000 | 1602000000
distribution losses (kWh)

Electric power transmission and

A 15.8200692 | 1532559762 | 13.87419503 | 12.70827752 | 11.52090097 | 8.256360395 | 7.417188361 | 5.950667693 | 5120501183
distribution losses (% of output)

Electricity production fromnatural
zas sonrees (kWh)

Electricity production fromnaturl
zas souress (% oftotal)

12278000000 | 13797000000 | 15227000000 | 16341000000 [ 17257000000 | 22011000000 | 23625000000 | 26507000000 | 27876000000

8456885813 | 87.48335553 | 87.35174753 | B7.54888810 | 87.54565747 | 89.17112299 | 8914585377 | 8871448174 | 8942018754

E‘“"’“”&&{;‘;"m’“ fromoil 1339000000 | 1028000000 | 1172000000 | 1258000000 | 1329000000 | 1447000000 | 1526000000 | 1640000000 | 1643000000
30uiCes

Es ey e el 9266435085 | 651829307 | 6.738730451 | 6.7988740 | 6742085039 | 5.862096205 | 5757187052 | 5488804846 | 5.251550214
sources (%o of total)

Electsicity production (KWh) 14430000000 | 15771000000 | 17382000000 | 18665000000 | 19712000000 | 24684000000 | 26506000000 | 29879000000 | 31286000000
GDP per unit of energy uze (PPP §

P 5.832800976 | 5.988118461 | 5.932468398 | 6.131268154 | 6.305249491 | 6.634668901 | 6.856861646 | 7.100507036 | 7454695721
perkg of oil equivalent)

GDP perunit of energy vse
(constant 2005PPP $perks of oil 6.722863962 | 6.755718931 | 6.54456089 | 6.635745107 | 6.700194653 | 6.835912622 | 6.856861646 | 6.8768359 | 7.013592%33
equivalent)

Electric power consumption (\Wh) | 12164000000 | 13354000000 | 14979000000 | 16253000000 ( 17441000000 | 22646000000 | 24540000000 28101000000 | 25684000000

Electric power consumption ((Wh

per capita) 95.61777466 | 103.0462657 | 1135248326 | 1213482793 | 127.7590715 | 163.3516875 | 174.3526502 | 197.4025427 | 206.200742

44



