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Message

Energy efficiency and conservation are the techniques for energy reduction and in
achieving the same result with less energy. Efficient use of energy directly contributes
to security of energy supply, sustainable transport, affordable energy, competitiveness
and environmental sustainability. Improving energy efficiency is widely recognized as
the easiest and most cost-effective means of reducing carbon emissions. Being more
energy efficient offers tremendous financial benefits - industry and society can achieve
more with less energy, public services are delivered at lower cost, and fuel poverty is
reduced. Reducing demand also put less pressure on energy supplies. However, this
can only be achieved with significant changes to the behavior of individuals,
communities, businesses and the public sector.

This Action Plan for Energy Efficiency and Conservation reaffirms the government's
commitment on efficient use of energy., The plan sets a framework for energy
efficiency and conservation that furthers the government climate change, economic
and social agendas. It sets a target of energy saving and identify some actions to meet
the target.

Energy efficiency is the first and foremost a matter of controlling and reducing energy
demand, and targeted actions are required for both energy consumption and energy
supply. Some targeted sectoral measures are identified in this plan with its
implementers along with time-frame. As the energy efficiency and conservation is a
cross-cutting issue and different government agencies are involved in its
implementation, so its success to meet the target will depend on cooperation and
proper coordination with the implementers,

1 wish to appreciate the team for preparing this action plan.

BL) . el

Mohammad Enamul Hug, MP
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Secretary
Power Division
Ministry of Power, Energy & Mineral Resources

Foreward

The Action Plan for Energy Efficiency & Conservation has been prepared by Power
Division, Ministry of Power, Energy and Mineral Resources to set a logical vision,
mission, targets, objectives and required actions in the backdrop of the current energy
scenario (primary and secondary) of Bangladesh. This plan will be elaborated during
preparation of the Energy Efficiency & Conservation Master Plan in the near future.

The plan briefly describes the functionality and mandates of the Sustainable and
Renewable Energy Development Authority (SREDA) to regulate and oversee the
Energy Efficiency initiatives in the Demand Side Management (DMS) . Number of areas
are identified in this plan, where large amount of energy could be saved, and agencies
are identified with a given time line. This would be considered as a handy tools to
monitor the progress of different activities under energy efficiency program,

This action plan has been prepared by a team of officials from Power Division and is
the product of an intensive collaboration with governmental and non-governmental
agencies, Lot of consultations have been made to finalize this document. | wish to
acknowledge their contributions.

This is the first endeavor of the government in preparing such a national document on
energy efficiency and conservation. | am most grateful to the Hon'ble State Minister of
MOPEMR and Hon'ble Adviser to Prime Minister, for their continued guidance,
encouragement and support in preparing such document.

| gratefully acknowledge the encouragement of Honorable Prime Minister and finally
approved this plan,

Thanks are also due to my colleagues in the Division who worked hard to make the
document available in time.

o S

Monowar Islam, ndc

Action Plan for Energy Efficiency & Conservation [ ]



Content
CHAPTER-I
INTRODUCTION
13 Background 00
1.1.  Objectives of EE Action Plan 00
12.  Vision 00
1.3.  Mission 00
CHAPTER-!I
OVERVIEW OF ENERGY SECTOR
2 Present Energy Scenario in brief 00
21 Sectoral use of Primary Energy 00
22 Consumption pattern of Electricity 00
CHAPTER- Il
LEGAL & INSTITUTIONAL FRAMEWORK
3. Legal Frameworks 00
3.1 Institutional Frameworks 00
32  Sustainable & Renewable Energy Development Authority 00
33  Role of SREDA for EE & EC 00
34  Overview of key steps leading to establishment of SREDA 00
CHAPTER- IV
CAPACITY DEVELOPMENT
4. Human Resource Development in Energy Management 00
CHAPTER-V
ACTION PLAN FOR ENERGY EFFICIECY & CONSERVATION
5 Energy Efficiency Action Plan (2012-2015) 00
5.1 Overviews of ongoing Energy Efficiency activities 00
CHAPTER - VI
ENERGY EFFICIENCY IN POWER GENERATION
6. Generation Sector 00
6.1 Operation and maintenance (De-rating Issues) 00

I /. tion Plan for Energy Efficiency & Conservation



6.2 Fuel Efficiency Issues 00
6.3 Availability 00
6.4 Combined Cycle Power Plants 00
6.5 Key issues affecting power generation 00
6.6 Energy Efficiency improvement intervention in the power generation 00
6.7 Restriction on running hour for peaking power plant 00
CHAPTER-VII
ENERGY EFFICIENCY IN POWER TRANSMISSION
7. Transmission Sector 00
7.1 Key issues in transmission sector 00
7.2 Action for transmission network management of long distance gridline 00
CHPATER-VIII
ENERGY EFFICIENCY IN POWER DISTRIBUTION
8. Distribution Network . 00
8.1 Key issues related to energy efficiency in power distribution sector 00
8.2 Energy efficiency intervention in the power distribution sector 00
CHAPTER-IX
DEMAND SIDE INITIATIVES FOR ENERGY EFFICIENCY
9, Current country context of Demand Side Management (DSM) 00
9.1 Demand Side Management through metering 00
a) TOU Metering 00
b) Prepaid Metering 00
9.2 Identification of energy inefficient equipment and appliances 00
93  Load Shifting 00
9.4 Energy Efficiency in the Construction Sector 00
9.5 CFL distribution program 00
96 Street light program 00
9.7 LED Security lighting in urban areas 00
9.8 Commercial and industrial FL Re-lamping program 00
CHAPTER-X
ENERGY EFFICIENCY & CONSERVATION IN KEY PROGRAM AREAS
10. EE in the Industrial Sector 00

Action Plan for Energy Efficiency & Conservation [



10.1 Energy Audit program
10.2 Improve Cook Stove Program
10.3 Rice husk Parboiling Program
104 Improved brick kiln program
10.5 Introduction of Solar Water Heater
106 Retrofitting Urea Fertilizer Plants to Improve Energy Use
10.7 Steel Mill Furnace Rehabilitation for Energy Efficiency
10.8 Energy efficiency of Gas Burners
a) Improved natural gas stove
b) Introduction of Gas meters
10.9 Utilization of exhaust Heat/Steam
10.10  Cogeneration of Energy from Sugar Bagasse
10.11 Energy Star Labeling program
CHAPTER- XI

OTHER IMPORTANT EE & EC INTERVENTIONS

1 EE & EC support activities

1.1 Policy and Regulation

11.2 Creating incentives for EE & EC

113 Institutional Strengthening & Capacity Building

11.4 Benchmark Study for Energy Sector

11.5 Research and Development Activities

11.6 Awareness Campaign program

1.7 Inclusion of EE & EC in Primary ,Secondary ,H. Secondary School
and Madrasah curricula

11.8 EE & EC School program for "Switch off”

11.9 Electricity Week program

CHAPTER-XII

COORDINATION & IMPLEMENTATION MECHANISM OF THE PLAN

CHAPTER-XIII

WAY FORWARD

References

TABLES & FIGURES

Table-1

: Electricity demand forecast

Table 2 : Trend of energy use
Table 3 : Trend of power generatio

I /iion Plan for Energy Efficiency & Conservation

8888888888888

888 8888888

888



Table4  : Capacity vs.Demand

Table5  : Power plants and their capacities

Table6  : Plan for converting to Combined Cycle

Table7  : HV Transmission Losses Bangladesh

Table8  : Efficiency Improvement Trend of Transmission
and Distribution lines

Figure-1 : Consumption patterns (2009-2011)

Figure-2 : Sectoral use of Gas in 2011

Figure-3  : Shares of Total Petroleum products Users

Figure-4  : Consumption pattern of electricity

Figure-5 : Percentage of Electricity generation by fuel

Figure6 : Modern Maintenance System

8888888 8888

Action Plan for Energy Efficiency & Conservation [ ]



Acronyms

AC Air Conditioner

ADB Asian Development Bank

BERC Bangladesh Energy Regulatory Commission
BPC Bangladesh Petroleum Corporation

BPDB Bangladesh Power Development Board
BRESL Barrier Removal for Energy Standards and Labeling
BSTI Bangladesh Standardization and Testing Institute
CBM Condition Based Maintenance

CFL Compact Fluorescent Lamp

CNG Compressed Natural Gas

CSR Corporate Social Responsibility

DoE Department of Environment

DSM Demand Side Management

EE Energy Efficiency

EC Energy Conservation

ECR Environment Conservation Rules

ERD Economic Relation Division

FL Fluorescent Lamp

FY Financial Year

GEF Global Environment Facility

GIZ German Technical Cooperation

GoB Government of Bangladesh

HR Human Resource

HV High Voltage

IAP Interim Action Plan

ICS Improved Cooking Stove

ICT Information and Communications Technology
IPP independent Power Producer

JICA Japan International Cooperation Agency
Kgoe Kilograms of Qil Equivalent

KPI Key Performance Indicators

ktoe Kilo Ton Oil Equivalent

KVA Kilo Volt Ampere

KW Kilo Watt

LDC Least Developed Country

LNG Liquefied Natural Gas

LPG Liquefied Petroleum Gas

MDG Millennium Development Goal

MGl McKinsey Global Institute

MIC Middle Income Country

MPEMR Ministry of Power, Energy and Mineral Resources
Mw Mega Watt

NCTB The National Curriculum and Text Book Board
NGO Non Government Orga ization

I /. iion Plon for Energy Efficiency & Conservation



PF Plant Factor

PSCDP Power Sector Capacity Development Program
PGCB Power Grid Company of Bangladesh

PWD Public Works Department

RE Renewable Energy

SCADA Supervisory Control And Data Acquisition
SDG Sustainable Development Goal

S&D Sales and Distribution

SED Sustainable Energy Development

SHS Solar Home Systems

SREDA Sustainable and Renewable Energy Development Authority
SWH Solar Water Heater

TPP Technical Project Proposal

TBM Time Based Maintenance

TOU Time of Use

UNDP United Nations Development Program

0

1 Action Plan for Energy Efficiency & Conservation [ ]



Executive Summary

Our expanding economy, growing population, and rising standard of living all depends
on energy services, Current projections anticipated that our electricity demands alone
rising nearly five times by 2030. At work and at home, we are continue to rely on more
and more energy-consuming devices. At the same time, Bangladesh is facing an
unprecedented energy challenges resulting from increase import dependency, limited
supply of natural gas and other fuels.

The direct cost of our inability to use energy efficiently amounts to more than billions
of dollar annually. Realizing our savings potential in a sustainable manner is a key
element in our National Energy Policy. It is by far the most effective way concurrently
to improve security of energy supply, reduce carbon emissions, foster competitiveness
and stimulate the development of a large leading-edge market for energy efficient
technologies and products. A paradigm shift is required to change the behavioral
patterns of our societies, so that we use less energy while enjoying the same quality of
life. Producers will have to be encouraged to develop more energy-efficient
technologies and products and consumers will need stronger incentives to buy such
products and use them rationally. Using best available technology will be the key
importance, While the objective of this Action Plan can be achieved using existing
technology, it is however evident that the uptake of innovative technologies emerging
during the life time of the Action Plan should equally be encouraged.

This Action Plan for Energy Efficiency & Conservation has been prepared to set a
logical vision, mission, objectives, institutional and legal framework and actions to be
undertaken in the backdrop of the current energy scenario (Primary and Secondary).
Government has adopted this action plan to consolidate efforts and coordinate
different EE & EC programs and measures towards achieving a set of national targets
under a single government umbrella through establishment of the Sustainable and
Renewable Energy Development Authority (SREDA). The Action Plan will also
recognize EE & EC measures and programs associated with sectoral and national
interests, putting emphasis on government priorities. It is also expected that those
intervention will be further accelerated by both government and non-government
stakeholders through various possible ways.

The plan also briefly describes the functionality and mandates of SREDA as a national
nodal organization to regulate and oversee the Energy Efficiency initiatives in the
Demand Side Management (DMS) in Bangladesh. EE & EC is a cross-cutting issue and
many government agencies are involved in its implementation. In continuation of this
Action Plan, a comprehensive study on sectoral energy efficiency status will be
conducted for preparation of a Master Plan on Efficient Energy Management with a
view to exploring the prospective areas for energy savings in different tiers, which will
be commencing subsequently, to meet the specific needs.

This plan envisages efficient use of energy at all level including generation,
transmission, distribution in the supply side and introduction of energy efficient

household appliances; energy efficient equipment in the industries and offices; etc. in
demand side. Consideration has bee given to the u er consuming much energy and
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also to the sector, where initial investment is less to achieve the target.The major
source of primary energy in Bangladesh is natural gas and 80% of the total power
generation comes from gas, so by introduction of energy efficient electricity
generation to improving efficiency in transmission and distribution including Demand
Side Management (DSM) can save substantial amount of electricity leading to save the
gas. Including awareness building and capacity development there are number of
areas where, through appropriate interventions, a good amount of energy could be
saved nationally. It is suggested to capacitate SREDA, so as to provide a common
platform for both public and private sector.

In the management of public sector power generation, many power plants are old, its
capacities are de-rating and subjected to be retired. So far there is no law or regulation
for reqular inspections in public power units. In order to ensure the concept of
"preventive maintenance” instead of the current "repair after breakdown" it is
suggested for implementation of regular inspection of power plants. Introduction of
automated controls system can also enhance the efficiency of the generation stations.
Timely procurement of spare parts and follow the maintenance schedule of power
plants is important for keeping the plant operational at standard level. Rehabilitation,
replacement or repowering of the old and inefficient power plants, introduction of
energy auditing in power station for prevention of the misuse of energy will bring
significant positive result. Online Interface meters are to set up at the energy dispatch
point from the power station to the grid to monitor the energy generation.Importance
will be given for in-house capacity building and proper training of the operation and
maintenance people of the power plants as per standard practice.

From the power stations heat sheat is being released in the air as waste. The waste
heat could be used for generating further electricity. BPDB and other generation
utilities have undertaken plans for adding combined cycle in the existing power
plants. BPDB is also making a study for efficiency improvement and repowering of
existing power plants. All the new coal based power plants are to be designed with
supercritical boilers,

This Action Plan put due importance to system improvement and set the targets to
reduce transmission and distribution losses. Introduction of voltage regulation to
improve the line losses, prevention of forced outage, upgradation of line and
transformer capacity and incorporation of automatic generation control, smart grids
and system metering are recommended. Efficiency gains in the distribution systems
will be done through upgrading of overloaded components and subsequent
reduction of theft. Apart from those, up-gradation of distribution lines and substations,
power factor improvement, introduction of modern metering and standard service
drop practices and prevention of pilferage and in-house capacity building activities are
identified as important interventions.

Around two-thirds of the energy is lost while converting primary, secondary, and final
energy into useful energy services. Improving the energy efficiency of end-use
applications would further reduce the energy intensity of the economy. So far this has
primarily been the function of market forces, assisted in some cases by the formulation
of standard by the appropriate authority, in this ca e SREDA. However, the Bangladesh
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consumer market is extremely price-sensitive, hence consumers prefer initial lower
cost outlay to optimization of lifecycle costs. Strong policy and regulatory framework
with explicit incentive mechanism is necessary to address this issue. Energy Star
Leveling, Bench Marking of energy uses in industrial process and in equipments,
awareness building campaign is marked as important interventions to ensure energy
efficiency in end users level.

Large energy consumers will be audited by the Accredited Energy Auditor and
designate or appoint an Energy Manager. SREDA will carry out the Certification of
Energy Managers & Energy Auditors in order to create a cadre of professionally
qualified energy managers with expertise in energy management, project
management, financing and implementation of energy efficiency projects and policy
analysis. To conduct these activities the necessary regulations and documents will be
prepared.

Introduction of Improved Cook Stove (ICS) as one of the household level interventions
will increase the fuel efficiency in rural cooking system, save nearly 50% of energy,
reduce health hazard, bring environmental benefit and keep the kitchen smoke free.
Improved Rice Parboiling System (IRPS) will bring similar energy, health and
environmental benefit which has been targeted to replace within 2021, Energy
efficient brick kiln in brick industries would be used in order to reduce production cost,
improved product quality, lower local pollution and reduced greenhouse gas
emissions. Solar Water Heaters (SWHs) will be introduced to replace gas and electric
heater. Very old Urea fertilizer plants will be replaced by new ones and retrofit the
other plants where possible.

Boiler and furnaces are the gas burning technology extensively used in industries and
steel & re-rolling mills. In most of the cases boilers used in Bangladesh are operating at
around 70% efficiency. Whereas, the international norm for efficiency is at least 85%.
Efficiency improvement of boiler and furnaces is therefore identified as an attractive
and cost-effective option. Energy Division will take necessary actions to gradually
phase out all inefficient gas burners through all gas distribution companies by 2015.
Gas burners will be brought under meters in order to avoid misuse of gases.
Cogeneration is a thermodynamically efficient use of fuel. In Bangladesh cogeneration
has huge prospects, because more than 2000 MW of captive generation is there in the
industry sector, where waste heat is not tapped. This waste heat can be used for
chilling, drying or any other suitable purposes. Power Division will identify suitable
industries and implement demo-projects by 2015 to popularize it.

Energy Efficiency reduces the level of per capita energy consumption, thus decreasing
the vulnerability of the economy and individual consumer to energy price disruptions
due to supply shortage. Adoption and diffusion of energy efficiency and conservation
culture in Bangladesh may be a long-term approach, but henceforth it needs to be
implemented through a nationally integrated strategy before being too late for the
next generation. EE & EC should form an integral part of the country's strategy for
achieving energy security. The targets for EE & EC should be implemented through
very specified time frame using different approache having a mix of policies, rules &
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