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ABSTRACT

Bangladesh has seen annual growth rates of around 6% for the last decade the recent international downturn has
not had significant negative effects. On the contrary, an increased focus on Bangladesh as the most cost efficient
production hub in Asia has been seen. Further economic growth is, however, seriously threatened by unfulfilled and
growing energy needs 3.800 MW of electricity is produced. Demand is estimated at 5.500 MW and growing at ~500
MW a year 1.800 MMCFD of gas is produced. Demand is 2.300 MMCFD Government is set to undertake
emergency plans to add more generation capacity each year until 2014. Focus will be on setting up new power
plants, promote sustainable energy activities and increase energy efficiency large number of tenders will be floated
in the coming months leaving ample business opportunities for Danish investors and technology providers within
the energy sector.
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INTRODUCTION

Bangladesh power in the electricity sector, theisig of Energy and Mineral Resources, it is a bess unit of
power which has the overall authority of the eliedy sector, is responsible for running the MPEMRM
configured. Energy cells to control the developnedrthe electricity sector, including the implemeitn of energy
cells limit liability reform, including renewablenergy, - it is to adjust the implementation of R MGOs and
actress, supporting personBeople's Republic of Bangladesh is, 20 ° 34 'an8 28 N and longitude 88 ° 01 '‘and
92 ° 41' E. country, east, and contact with the Mfeia and the border, which is located in Soushdeia between
latitudes should you with the Bay of Bengal in tlweth and south. There is also a small strip of Myar and the
border. Land is a delta plain of many rivers andats network. The total area of the country is 540 square
kilometres of which approximately 17% was foreshave been in the northeast of the small numbénilisf and
south-eastern states. 6 seasons 3, namely wintemnsr and rainy seasons, more significantly, big tlear,
Bangladesh, has a subtropical monsoon climate giyekVinter starts in November and ends in Februém
winter, too much variation in the temperature rangat least 7 ° -13C to the best of 24C ~ 31°C, no. In some
places, who was appointed to from time to time €1(105 ° F or more), the maximum temperature @@dduring
the summer is 37C. The rainy season begins in July, which lasted @dtober. This period, which accounted for
80% of total rainfall? Annual rainfall average w&il429-4338 mm.

ENERGY INFORMATION OF BANGLADESH

Energy consumption per capita of Bangladesh is V@ny The value of the energy consumption of 2008w
approximately 250 kg OE compared to the world ayeren 1680 kg OE. Total primary energy consumptén
2008 has been estimated as the mix of energy cgtBamand was one million tons 33.50 oil equivalent
indigenous biomass 62%, natural gas 25% of their@lig12% of oil imports, imported coal and hydroms |
combine to 1%. In rural areas, two thirds of thertoy's population level from traditional biomas®if (domestic
commercial, industrial) meets most of their enedlgynand. A variety of marketing company under th#gonaide
kerosene and diesel distribution Bangladesh Petmol€orporation (BPC) in a uniform tariff rate thevgrnment
has set. Frequent power outages, voltage fluctustmd supply reliability is low, unstable: whilelp 22% of the
very poor quality of service of power supply inaliareas in rural areas, about 32%, access torielgcthe |
have. Biomass, currently, the only non-renewablgveatotal primary energy consumption of Bangladesh
energy source, has been a major contribution taita®0% of the gas .Natural, which is produced curdusly,
since 1970 was consumed in significant amount ef thee main source commercial energy plays an itapbrole
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in Bangladesh's economic growth. The main conswhegas, respectively accounted for 46.65 percedtZn71
percent, (using the gas as a raw material) powefentilizer in the department.

FOSSIL FUEL

Natural Gas: Bangladesh gas sector started its journey in t&4,9%ut its rapid expansion and integration and
integration started to accelerate in the early $%flurred by the rising oil prices. Until now, Zkdields have been
discovered. Natural gas fills about 75% of the ltdteel consumption of the country. The oil and matugas
market is primarily operated by the Bangladesh Gas and Mineral Corporation which holds the sharkall
state-owned companies involved in oil and gas wetdn and exploration, and the Bangladesh Petnoleu
Corporation , responsible for the refining, distttion and import of crude oil and petroleum prdaduBecause of
the increasing demand of gas, the exploration of gas field and the development of the discovereslfgglds are
very important. During the financial year 2011-a2ptal of 29 projects are being implemented byd®Bangla and

its companies in the oil, gas and mineral sector.

Coal: According to the present development data, the fieldls in Bangladesh are divided into five coalds, all
of which occur in the northwestern area that isdgached between the Jamuna River and the Padomer Riv
northwestern Bangladesiit present, foreign companies, including Indian a@outh Korean companies, are
aggressively engaged in coal development in thaitcpuln particular, since Godwin coal is a kindkeoof good
quality with limited global availability, it has dwn much attention from concerned parties in maayspof the
world.

Electricity: The Bangladesh Power Development Board (BPDB, wydbbgov.bd) was created in 1972, a public
sector organization. The Rural Electrification BbdREB) was established in 1977, as the semi-antons
government agency. As Dhaka grew in population lz@chme a metropolitan city, the need for its ovatteicity
grid, led to the creation of the Dhaka Electric @lypAuthority (DESA) in 1991. It was implemented dperate and
develop the distribution system and bring improveteadn customer service, revenue collection andeleshe
administrative burden of BPDB. The Dhaka Power rfikigtion Company Ltd. (DPDCL, www.dpdc.org.bd) took
over DESA activities in 2008 as part of an ovepalver sector reform, to unite the energy systerd, @oduce a
more Competitive, reliable and efficient system.heT Power Grid Company of Bangladesh (PGCB,
www.pgcb.org.bd) was created in 1996 to own, ogeraid expand the national power grid. In 2003, PGCB
completed the takeover and began the operatioth@ltransmission assets of BPDB and DESA. The PGGB
public limited company, and is 76.25 % owned by BREhe remaining 23.75% is owned by the generalipub
The creation of the Dhaka Electric Supply Compdb$CO, www.desco.org.bd) was also part of the nefoit is

a public sector company, and a subsidiary of DB3@wever, in the future, its shares will be offetedther power
sector entities and the general public. The REB Ha®perating rural electric cooperatives calledli Badyuit
Samity (PBS). These cover more than 90% of the famerural electrification. These cooperatives Qrservice to
approximately 7,200,000 new connections, and arstoacting more than 14,000 km of new transmissiad
distribution lines each year.

RENEWABLE

Low income developing countries like Bangladesha®y much susceptible to the setbacks arising ftioenon-
going energy crisis. Natural gas lies at the hehthe country’s energy usage, accounting for atlot2% of the
total commercial energy consumption and 81.72% hef total electricity generated. Such an overwhejmin
dependence on bio fuel has brought into focus thstantial amount of renewable energy resourceitablain the
country. The potential non-exhaustive sources efges, available in the form solar, biomass, bsodggdropower
and wind, can be harnessed to provide an envirotaileisustainable energy security, as well as dtibte power
supply to the off-grid rural areas of the counffy. this end, effective utilization of renewable egeresources has
been adopted as a policy of the Government of Balegh (GOB). Different government, semi - goverrinzer
non-government organizations (NGOs) have been wgrkeparately or jointly to disseminate renewalslergy
technologies (RET) throughout the country over gnificant period. At present, the different categsrof
renewable energy that are being used in limitedswiayBangladesh are solar, wind, hydro, waste b&-gnd
biomass gasification.

Hydroelectricity: The Karnafuly Hydro Power Station is the only hymbaer pl ant in the country with a capacity
of 230 MW. It is operated by BPDB (Bangladesh PoWerelopment Board). BPDB is considering increasing
production up to 330MW.

Biomass: Bangladesh is an agricultural country so biomasavélable in huge amount. Cattle dun g, agricaltur
residue, poultry dropping, water hyacinth, rice kedc. used for biomass power generation are dilailn
Bangladesh.

Biogas: Biogas production plays an important role in Badgkh since the necessary resources are plentiel. T
Government along with several NGOs is working thgetfor development of power production from Biagas
Grameen Shakti is one of the most uttered NGCeli fof biogas and has completed several works.
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Solar Energy: Infrastructure Development Company limited (IDCQigs supported NGOs in installing solar home
systems (SHSs), a total of 1,320,965 SHSs havipgaity of approximately 36.5 MW have been installgdto
February 2012.

Wind: Bangladesh is in the midst of a severe energy awdep supply crisis, one of the worst in South Asia.
However, the government is now looking to expldre potential of wind energy, particularly along tteuntry’s
724 km long coastline. Wind energy can potentigyerate more than 2000 megawatts of electricithéncoastal
regions. The growth of wind energy in the underttgved, coastal areas of the country holds hopedor, isolated
communities that are not connected to the nati@hadtricity grid and who are also unlikely to reeeigrid
connection in the near future due to the high ob#stablishing infrastructure, and growing scaroit traditional
energy inputs. The Bangladesh Power DevelopmentdBiuas estimated that wind energy can contributeéh of
the energy needs of the country. The Board hascalsolated the cost to generate one kWh from eimergy to be
about half the cost of generating an equivalent ahpower from solar energy. The expansion of gb&ential of
wind energy will be crucial in order for Bangladdgshachieve its national vision of providing elédty to all of its
population by 2020.

ENERGY FRAMEWORK OF BANGLADESH

Development of the energy sector has been priedtizia the Five-Year Development Plans of Banglades

Development of the energy sector appears to bejar manstraint for continued development of theiorat The

objectives and targets set out for the energy séatdhe Sixth Five Year Plan (SFYP) 2011-2015lime with the

Vision 2021 a national development plan, are devid:

1. Accelerated exploration, appraisal and developrogakisting and new gas fields, the upgrade of iptesgas
resources into proven reserves, and balanced d@rpavfshe transmission and distribution network,

2. Integrated reservoir management in both public@ndte gas companies, and where possible, thasiwovof

standby wells for supply security and reservoiadatllection,

Institute administrative, financial and legal refoin Petro-bangla and companies,

Reduce system losses and improve energy use afficie

Improve the supply security of petroleum products,

Encourage public-private partnerships for LNG imi@ord marketing,

Encourage public-private partnerships in the exglon and distribution of indigenous oil and gas,

Expand LPG use for domestic consumption to disaupped gas

©ONo O AW

National Energy Policy (NEP)

To set out the overall framework for the improvextfprmance of this sector, the National Energy@®oINEP) was
prepared and adopted by the government in 1996nffeduce competition, attract foreign direct inaent and,
more importantly, to increase power supply to adltssthe acute shortage, in line with the NEP givéernment has
adopted the following policy measures:

» The Private Sector Power Generation Policy of Bashgth, adopted in 1996,

» Policy Guidelines for Small Power Plants (SPPhim Private Sector in 1998,

» Guidelines for Remote Area Power Supply SystemsH83) in July 2007,

» Policy Guidelines for Enhancement of Private Pgrétion in the Power Sector in 2008,

The Renewable Energy Policy of Bangladesh, adaptddnuary 2009. This policy has the following ahijees:

To harness the potential of renewable energy resswand the dissemination of RETs in rural andrudraas,
To enable, encourage and facilitate public andapeisector investment in RE projects,

To develop sustainable energy supplies to substitaligenous non-renewable energy supplies,

To scale up the contribution of RE to electricitpguction,

To facilitate the use of renewable energy at elevrgl of energy usage,

To promote development of local technology in fietdfof RE,

To promote clean energy for the clean developmedhanism (CDM).

NogkrwbdrE

The Ministry of Environment and Forests Governmarte People's Republic of Bangladesh in 2008&ssld the
Bangladesh Climate Change Strategy and Action R¥aith will be the main basis of the Bangladeshegoment'’s
efforts to combat climate change over the nextytsars. Government of Bangladesh unveiled a PoweiEaergy
mega-plan in the recent budget of FY2011-2012 tegde additional 11,698MW of electricity by 2018.this
plan, a 5-year power generation and investment maadis designed to stimulate both public and peivat
investments for power generation to acceleraté&th® growth in the country.

GAS & ELECTRICITY CONSTAINS ARE MAJOR CH ALANES FOR FUTURE GROWTH

Close to 50% of population do not have access $aagd electricity Per capita power generation B3-Awh and it
is among the lowest in the world. Energy intenéfiyoe/US$) is only 0,29 — e.g. less than half dfidarDespite high
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growth rates only 80 MW has been added to the pagnidrover the last 7 years. Today 3.800 MW is piczt],
while demand is soaring around 5.500 MW and grovahg500 MW a year1.800 MMCFD of gas is produced.
Demand is 2.300 MMCFD

Government Plans Billion USD Energy Investment to Ntigate Challenges

Government of Bangladesh has announced the follppinjects to be undertaken in the next few years

» Combined cycle power plants of aggregated capa€ityl25 MW

Peak power plants of capacity of 100 MW each

Coal based steam plant with total capacity of 2-p@D0 MW

Renewable energy based power plants of capactf@MW (including one 100 MW wind park)

One LNG terminal with 3.5 millions tones capacity

» Further off shore gas exploration and extraction

A prequalification notice for a 300-450 MW dual fummbined cycle powered power plant was releaset of
January 2010 .At least another two prequalificatiotices are expected to be initiated first halR6.0 together
with prequalification on the LNG terminal and thend/ park.

Regulatory Barrier

A well-functioning institutional context for the plementation of RETs would entail the removal af fbllowing
barriers. Firstly, there is a lack of financial émtives to encourage private sector investmentREn market-
oriented implementation, and use. Most of the @oty in Bangladesh are government and/or donor-&rated
focus on research and development, rather tharuptredmmercialization. Secondly, there is a lacktahdardized
power purchase agreements for power generation fREWS (due to unfavorable utility regulations foE R
development). Thirdly, RE is dealt with by varioosnistries, agencies, and institutions. Establighan good
coordination between them is a necessity. Fourthly process for project approval is lengthy arfficdit. Finally,
many RET implementation activities are dependentational budgets, which creates uncertaintiestiamel delays.
Related to this, the government budgets for rentavabergy projects are limited, whereas demandifi@ancing
various national priorities (health, educationadter management, etc.) is high.

DEVELOPMENT ENERGY SECTOT

Also Significant Market Potential Exist in Renewabé

Focus on renewable energy is gaining momentumanlieast due to many donors interested in supppttiis form

of energy production Government has taken a nurobénitiatives to promote sustainable energy by ivey

foreign investors and technology suppliers taxdatiand incentives like prioritized access to loand soft loans,
land and other resources Government vision is t@ 6 of the country's power supply generated oy sind,

biomass and biogas by 2015 and 10% by 2020.

Solar Energy has Momentum and Attract lots of Publgity

Solar energy is the most explored option amongstrémewable energy options More than 450.000 sware
systems have been installed in the country. Sygtemillion is expected to be installed by 2012. nber of pilot
projects on solar grid power are running succelysfiihe first private sector initiatives to runigation system and
telecom base stations by solar power have beereimgited - and market potential is large - more thamillion
irrigation pumps exists of which 85% are dieseVelni consuming 800.000 tons of diesel annually. Guwent has
in principal decided to install solar power unitsailll public and semi public offices. Installatibas taken place at
the Prime Minister’s office and at Bangladesh Baidknew buildings will also be asked to prepare $olar power
installation Plans for tendering four solar powsgjects with generation capacity of 10 MW are uriievelopment
Solar power equipment can be made locally. Onlyptueels are imported. Government has hopes that pahel
manufacturing/ assembling will soon take place enfladesh — and government seems ready to supjtbrt w
climate funds, land areas etc.

Wind Production has Potential and a 100MW Tender iSComing up, but Wind Data is Unreliable

Wind is one of the least explored energy forms @guwide wind studies in heights up to 6 metersenaeen
carried out and indicate that onshore wind spe#abislow (3.5-4.5 m/s) to posse’s significant cosnoial potential
for wind energy. The wind season is further morduoed to 3-4 months a year Off shore wind parkddsou
however, be feasible, but no high altitude winddsts have been undertaken at this point of timeediuiess has
government identified an offshore wind park ared @il float a tender in first half of 2010 to statevelopment of
a 100 MW wind park two pilot projects have beenning over the last few years. Both are based omd&3ai
technology. A number of technical issues and mamageé problems have led to disappointing resulth tie small
scale parks either not running or running at méctuced capacity.
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Biogas and Biomass is well known Technologies — Baibt in an Industrial Scale

Biogas is believed to hold significant potentialBangladesh. NGOs have strongly promoted smalksegdtems,
and installation of more than 10.000 domestic béoglants has already taken place Very limited a@gpee with

large scale biogas systems exists. Only two mirlot projects supported by IDCOL have been initihte both
generating 200- 300 KW electricity using poultrydi However, studies indicated that up to 800 Mi/électricity

could be produced in Bangladesh using organicwégte and poultry litter and 12 gasification-babejas plants
equivalent to 5 MW capacity are now being considirianned by donor financed IDCOL More than 15.G8)s of
waste is produced in Bangladesh each day. 70-808fganic and only a fraction is being recycled2025 it is
expected that 47.000 tons of waste will be produoeBangladesh each day. Another significant raviema for

biomass production is rice husk from the thousawsfdsce mills Studies show that up to 400 MW of attieity

could be produced from using rice husk alone

Bangladesh is also rich on coal — but Extraction iimbo

Coal fields are identified in Bangladesh. Knowrerges and resources are around 2.700 mio tonscdungry still
awaits the adoption of a national coal policy befany coal extraction will take place. Major paliti debate takes
place over extraction methods etc. One coal-firedigy plant exists, but it is only running at haffits installed
capacity (250MW).Bangladesh Coal Power Companynideu formation. The company has mandate to faflita
setting up four coal-fired power plants to gene@@0 MW of electricity Plants will be setup und&PP where
government will only hold a fraction of shares @idfering land and infrastructure The four plants axpected to
cost US$3b and will be running on imported coallwdal extractions starts in Bangladesh.

Energy Efficiency and Major Concerns-with Room forImprovement

99% power plants exist in Bangladesh. Their averagge is around 20 years and very little updatiag taken
place .A study has shown that 7.090 MMCFD was usegenerated 480 Gwh at two local plants. A mogsdamt

would produced almost twice as much output (aro88@ Gwh) using the same input! System loss is eséichat
7%, while distribution losses are estimated at #4(Bxcl. bulk). On top of this comes theft and ksgag of meter
Limited focus and resources have been given toggrefficiency solutions — mostly because techna@sgire not in
place. Industries — like the textile industry whimhly gets 60% of the needed power — are increBstoging their

attention to energy saving initiatives to be ablsustain their business.

CONCLUSION

In the globalized world, local actions are alwayiuenced by Global Essence. To harness the li@fd®eform in
the energy sector, Reform should consider grouatitye Comparative advantages of regional resoustesild be
utilized in a win-win manner where regional coopi@ra can flourish. Effective and modern energy neanill
promote energy security & economic stability to bemefit of all Developing countries. Teeming roilis in South
Asia are looking for their better future througlgimnal cooperation. This paper also discussed sufrttee barriers
or problems facing in energy sector. However, savbarriers, which may vary across countries, ingpéte
penetration of renewable energy techniques intceld@ing countries. These barriers need to be ifietitand
overcome before this potential can be realized.d&sussed in this paper, appropriate integratioremmérgy
technologies is important not only for sustainatiéelopment of the country but it is also the resality of
Bangladesh to contribute to the global common tdgkotecting the environment from pollution
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