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Intelligent Energy

The RENDEV project

The RENDEV project aims to explore ways to link microfinance and access to renewable

energy,

bringing a positive contribution in rural development and poverty alleviation in

Bangladesh and Indonesia by increasing access to solar energy, the development of micro

enterprise, and the provision of microfinance mechanisms tailored for low income people’s

needs.

The project started in January 2007 and will last until December 2009. RENDEYV is financed

by the European Commission under its Intelligent Energy line.

The main objectives of the RENDEV project are:

*

+

To promote development of income generating activities with renewable energy
supply;

To identify measures justifying involvement of Small and Medium Sized Enterprises in
the solar energy sector;

To build synergies between the microfinance sector, the renewable energy sector and
the micro enterprises in Bangladesh and Indonesia;

To better inform stakeholders providing pro-poor sustainable renewable energy
services;

To bring a positive impact on the quality of life in rural districts.
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Executive summary

The purpose of this report was to assess the needs in terms of electrical energy and the
market feasibility in Bangladesh.

Quantification of the regional development potentia Is:

In this first part, the idea was to quantify the real needs of the country that would lead to the
development of the SE sector for rural development.

4+ Unsatisfied energy needs: Bangladesh has a limited generation capacity of
approximately 5.5 MW with a daily availability of only 4.3 MW. This capacity is
below the ever-growing demand of the country, which leads to frequent load
shedding. Moreover, the Bangladeshi electrification rate is only 42%, with most
of the power supplied to the urban areas. There are therefore many unsatisfied
energy needs.

4+ Grid quality and availability:  The quality and availability of the Power Grid
Company of Bangladesh (PGCB) need improvement but this is not going to
happen in the short term. Indeed, about 30% of the power plants will have to be
replaced soon because of their dilapidation and the demand is not going to
stabilize, so the country will face more and more load shedding which inevitably
slows down the economic growth. A solution may be to make interconnections
with the neighbouring countries grids.

+ SE price, quality and services: In this part, the goal is to assess the current
market of SE products provided by the different Bangladeshi actors in order to
improve it. It also includes data from field surveys conducted by PSL and GTZ
that reflects users’ expectations about improvement of the SE market.

Conduction of a field survey

This survey was conducted by Prokaushali Sangsad Limited who collected and
analysed primary data. A total of 100 people were interviewed in a off-shore island location
and 228 people were interviewed in remote inland locations by technicians who are engaged
in SHS business and hence adequately able to address the financial and technical issues
(the study locations are beyond any grid service plan)

The survey provides information about:

D8 — Needs assessment analysis and market feasibility,
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4+ The distribution of monthly income and expenditure

The preferred type of lighting and uses of solar el ectrification

+ People’s requirements for expanded use of solar PV and their willingness
to pay

=

This survey demonstrated the unmet demand of solar electrified appliances among
the lower income households that sustain with limited income opportunities. More NGOs can
be encouraged to participate in dissemination of solar appliances among the nearly 100
million un-electrified populations.

Assessment of the exchange potentials

In this part, the aim was to identify the existing model achievements and to analyse them in
the purpose of South-South exchanges. In Bangladesh, the main actors for the SE market
are

4+ The REREDP supported by IDCOL: IDCOL promotes SHSs under the Rural
Electrification and Renewable Energy Development Project (REREDP), jointly
financed by the IDA, GEF, KW and GTZ over 2002 to 2009. IDCOL’s Solar
Energy Program is one of the fastest growing renewable energy programs in the
world. IDCOL’s initial target was to finance 50,000 SHSs by the end of June
2008 which was already achieved in 2005. Presently, 285,000 SHS have been
installed. IDCOL offers soft loans of 10-year maturity with 2-year grace period at
6% per annum interest to its partner organizations which can then extend credit
on different terms and conditions. The households are required to pay minimum
10% of the system cost as down-payment, the loan tenor varies from 1 to 5
years, and interest rate varies from 8% to 15% per annum on declining balance
method or 10% to 15% per annum on equal principal payment method, with
monthly repayment in both cases. Typical price for a 50Wp module / 80 Ah
battery system is 27,000Tk (307€ but it may slightly varies form a NGO partner
to another)

+ Grameen Shakti: Grameen Shakti (GS) is a member of the Grameen family,
incorporated in 1996 as a not for profit company, to promote, develop and
popularize renewable energy technologies in the remote rural areas of
Bangladesh. GS's solar program mainly targets those areas which have no
access to conventional electricity and little chance of getting connected to the
grid within 5 to 10 years. GS has installed nearly over 220,000 SHS (8000
systems installed per month, total installed capacity of 11 MW). GS offers 2
credit modes for SHS: 15% down payment and the remaining 85 % repaid
within 36 months at 12% or 25% down payment and the remaining 75 % repaid
within 24 months at 8%. Package price for a 50 Wp module / 80 Ah battery and
accessories is 25,000Tk (285€)
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+ The BDPB: BPDB has implemented a Solar PV electrification project in the
Chittagong Hill Tracts region with support from Ministry of Chittagong Hill Tracts
Affairs The people are enthusiastically purchasing the Solar Home Lighting
System (SHLS) and the interest among CHT people to procure SHLS for their
households is still growing. People are particularly attracted by the fact that they
can make monthly payments for the panels: BPDB handed over system by
taking 2,500Tk (~30€) from users and monthly 200Tk (~2.3€) installments to be
paid to BPDB for 20 years period (that makes 585€ at the end for a 120 Wp
system). They have installed 1100 SHS which is nothing compared to IDCOL
and GS but they also installed street light systems, submersible water pumps,
vaccine refrigerators and larger AC electrification systems for markets.

#+ The REB: Since inception in 1977, Rural Electrification Board has been
providing electricity to rural consumers through Rural Electric Cooperatives —
called Palli Bidyut Samities (PBS). Each cooperative is responsible for proper
and successful construction, operation and maintenance of its electric
distribution facilities. Until June 2007, REB installed 13200 SHS but the program
will be extended. Typical price for a 50Wp module / 70 Ah battery system is
20,000Tk but this is the price after deduction of the GEF grant (6,000Tk). The
initial price is 26,000Tk (296¥€).

In conclusion, we can say that the market is already implanted with two major actors: IDCOL
and its affiliated NGOs and Grameen Shakti. But as the unsatisfied energy needs are so
numerous, there is plenty of room remaining for new actors to help meet the demand of
development providing by SE services of these rural populations.

D8 — Needs assessment analysis and market feasibility,
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Introduction

Bangladesh is one of the poorest developing countries (147 out of 179 in the IDH
rank established by the PNUD and 83% of the population living with less than $2 per day).
Hopefully, many things to enhance people’s lives have already been done in this country.
The Grameen Bank which is world widely famous was created by the Nobel prized
Muhammad Yunus in 1976 and launched the microcredit products that enables small
entrepreneurs that didn’t have access to the bank system to develop their activity.

One of the key solutions for improving living standards of Bangladeshi is also the
access to energy. Indeed, with an electrification rate of 42%, most populations especially
those living in remote rural areas doesn’t have access to electricity. The national company of
electricity is short of production capacity to fulfil the demand. Potential interconnections with
neighbouring countries are under discussion, but this is only a relief and not a global solution.
The government with the support of international funds decided to react and launched an
ambitious program for developing the Solar Energy in the country. Unfortunately, there is a
lack of awareness among the classical banks about demand for solar equipment, so it is
difficult to get any loan for doing business in this field. In contrast, in neighboring countries
like India special incentives and provisions are made for similar projects through the taxation
system. The program called REREDP did a comprehensive job, in particular with the help of
the Grameen Shakti, a branch of the Grameen Bank dedicated to the renewable energies.
REREDP and GS created a microfinance and energy product that set an example for other
developing countries that want to develop the SE sector.

The purpose of this rapport is to identify the real needs of Bangladesh that
could lead to the development of the SE sector for rural development. It also gives an
overall view of already completed national experien ces. This deliverable is included in
the Work Package 3 entitled: Development of need assessment study and market feasibility.

In this report, we will first describe the situation of the energy sector of the country to
assess the regional development potentials.

Then the results of a field survey conducted by PSL will be given to better understand
the needs of the targeted populations.

Finally, we will describe the existing model achievement in Bangladesh in term of SE
programs to identify what may be the most appropriate scheme for others developing
countries.
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|. Quantification of the regional development poten tials

[.1. Unsatisfied energy needs

[.1.1. Generation Capacity

The total installed capacity as of August 2008 was about 5405 MW including
Independent Power Producer (IPP) in utility service. There are about 550 MW in captive
generation capacity (excluding those having unit capacity less than 500 kW) owned by
industries. The plants are predominantly thermal, and natural gas fired. Natural gas is an
indigenous fuel. The largest size is 450MW of combined cycle power plants and smallest is
of 10MW unit of diesel generators. Since power sector reforms in 1998, Independent Power
Producers (IPP) have been investing capital to build, own & operate power stations. Total
capacity under private ownership for utility service is 1542 MW including small IPP and
rental, i.e. 28% of total. The largest power station so far built is the Meghnaghat Power
station with a capacity of 450MW in one block. Estimated capability is about 4300 MW, out of
this, daily availability is only about 3700 MW",

The electrification rate of the country is now 42%, but the rural areas are not as
developed as the urban areas seeing that their electrification rate is only 23 % (against 79%
or urban areas). The break-up of electricity consumption is shown on the diagram below?

4%
11%

43%

42%

O households m industries O commercial establishments O agriculture

Figure 1: Break-up of electricity consumption

# I $% & "$%
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[.1.2. Unsatisfied demand

Bangladesh has a large unsatisfied demand for commercial energy with most of the
supply limited to urban areas. The country's economy operates at low levels of commercial
energy consumption, which is a crucial bottleneck to economic development. The country
has nevertheless had an economic growth higher than 5% for a few years, which led to an
increase of the electricity demand of 10% per year (around 500 MW per year).

But against current demand of about 5000 MW estimated, an average of about 1000
MW has fallen short in capability out of 5400 MW installed capacity due to old age.
Additionally, about 1300 MW has fallen short in availability out of 4400 MW of capability due
to lack of maintenance and shortage of gas supply. The graph below illustrate the unsatisfied
demand: it shows the evolution of generation capability and the electrical demand (around
170 kWh per inhabitant and per year) between 1995 and 2007.

3,000

7.000

6,000

—&— Planned Capacity (MW)
—— Installed Capacity (M)
5,000 —#— Demand Forecast (MW) 1985
‘Generation Capability (MVV)
——Demand Served (MW)

=
=
>
£ 4,000 -
-4
8
3.000
2,000
1,000 4
FYgs FYyae FYya7 Fras FYog FY2000 FY01 FYo02 FY03 FY04 FY05 FYO06 FYo7
Fiscal Year
Figure 2: Installed Capacity, Generation Capability , Demand Forecast, Demand Surveyed and

Planned Capacity
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Under these circumstances, the government launched, an ambitious program named
Rural Electrification and Renewable Energy Development Project (REREDP, see 1V.1.1 for
more details) to provide remote rural populations with electricity through Solar Home
Systems (SHS). But some populations are not served by the NGOs under the national solar
electrification program, and beyond any grid electrification plan. The energy needs of these
populations (households, farmers, fishers, micro entrepreneurs) are still unsatisfied.

[.2. Grid quality and availability

The picture below is a scheme of the national electrical grid of the Bangladesh
provided by the Power Grid Company of Bangladesh Ltd (PGCB)?
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Figure 3: Bangladeshi electrical grid
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[.2.1. Grid quality:

We can see that the grid spreads on a relatively great part of the country, but still
leaves many regions out of it. Problems in the power system in Bangladesh include shortfall
of generation, load-shedding and low voltage, largely due to excess pressure on the supply
network, dilapidated transformers and transmission lines or management failures in
distribution systems. Of course, the quality of the grid kept on improving for the last years but
there are still some dysfunctions. The table below provides the key performance indicators of
the PGCB.

Figure 4: Key performance indicators of PGCB
The transmission losses (about 3-4%) exist but we can consider that they are
acceptable and it is anyway impossible to totally take them off, but if we include distribution
losses, it comes to 22%* which is important. The availability of the substation equipments is
almost perfect but there still have some power interruptions even if they succeeded in
dividing them by 2 from 2005 to 2008. Concerning the 132 and 230 kV transmission lines,
the following chart shows the expansion of the grid since 1980.
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Here are the data for 2008 (Ckt km = Circuit Kilometers)®

230KV Transmission Line Length (Ckt km) 2456
132KV Transmission Line Length (Ckt km) 5680
66KV Transmission Line Length (Ckt km) 167

The grid map of the country also indicates new lines under construction and the
whole grid length is at least 17500 km (data of 2005).

[.2.2. Grid availability (problems of load shedding ):

There has been generation shortfall towards power demand of the country for the last
7 years. So, nationwide power supply system is facing inevitable load shedding. Load
shedding has to be resorted to in order to save the generators from damage due to over
load. No consumer groups are spared except the agricultural consumers. Even in the
midnight, load shedding becomes necessary almost everyday. This consequently causes
great distress to the industry®. Let's take the example of the Ready-Made Garments (RMG)
factories.

The “Study on the Present Power Supply Situation and its Impacts on the
Readymade Garment Sector in Bangladesh” conducted a survey to evaluate the load
shedding frequency and its impact on industries productivity. From the survey it is observed
that the feeders supplying power to RMG factories are switched off 3 to 5 times a day during
the production time of the factories. In each power cut, the shedding time is almost fixed to
one hour. During the period stand-by generators are run. Almost all the RMG factories are
now equipped with their own captive power plant, but small factories without such standby
generators face production loss. It is also found that, even if there is captive power
generation having full capacity, the RMG factory suffers loss of about half an hour for the
workers to restart and came to full production. Moreover, the cost of electricity produced by
diesel oil has been estimated to be Tk.11 to 15 per kWh which is 3 to 4 times higher than that
supplied by utilities.

Regarding all these data, we can say that the reliability of the grid is rather poor but
we also have to take into account that about 30 to 40 % of the power plants will have to be
replaced in short-term because of their dilapidation. Moreover, according to the Bangladesh
Power System Master Plan (PSMP), it will be necessary to double the production capacity by
2010 to provide access to electricity to an ever growing population (rate of natural increase:

# !
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2.09%). But there may also be another solution: make interconnections ’ with the countries
of the South Asian Association for Regional Co-Operation (SAARC) that encompasses 8
countries (Bhutan, India, Maldives, Nepal, Pakistan, Sri Lanka, Afghanistan and
Bangladesh).

[.2.3. Interconnection strateqy:

Today, while India-Nepal and India-Bhutan have interconnected their power systems
at various points, the Bangladeshi grid remains isolated from its neighbours. The mutual
benefits for linking the Indian and Bangladeshi power grids to facilitate cross-border power
exchanges are considerable. Although India’s eastern and north-eastern regional grids have
periods of surplus power, various parts of Tripura, Mizoram, and other north-eastern Indian
states could be served more economically by power imports from eastern Bangladesh. In
turn, western Bangladesh has only 755 MW of installed capacity, well below actual demand.
Instead of adding new generation capacity locally to meet this demand, western Bangladesh
could be better served by importing power from India.

More generally, interconnection of power systems of contiguously located countries
and their coordinated operation provide immense technical and economic benefits:

+ It allows each electrical company to make savings on power plant investment
and operating costs as a result of the improved use of the interconnected
system.

+ It contributes to improve the quality of the electricity supplied to customers as
well as to reduce the environmental damages.

+ Reducing losses in the power system is often more cost effective than
constructing more generation capacity.

+ It enhances the system reliability.

+ It ameliorates both security and diversity of power supply, and increases
economic efficiency in system operation.

+ It reduces the cost of energy for the consumer and attracts private sector
investment to the regional power sector.

At present, there is no interconnection of Bangladesh Grid System with any
neighbouring country yet. The first initiative was taken by authorities of India and Bangladesh
in 1998. The Asian Development Bank (ADB) showed interest to finance the interconnection
between India and Bangladesh. The first meeting in this regard was held in Manila the same
year and a Memorandum Of Understanding (MOU) was signed by the two countries,
expressing a convergence of will between the parties and indicating an intended common
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line of action. Then a meeting for technical reliability was held in Delhi in 1999 to establish a
Power Exchange Agreement to the tune of 150 MW.

After years of discussion, options for connecting the power grids of the two countries
shown on the map below were defined.

Figure 6: Potential grid interconnections
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The approximate distances and estimated capital costs of the border grid substations
that could be interconnected are shown in the table below.

Figure 7: Potential grid interconnection points

A Four Border Grid Interconnection near the “Chicken neck “area of West Bengal
between India, Bhutan, Bangladesh and Nepal is also under consideration. If it can be
implemented, all the four countries can benefit from mutual exchange of power and
knowledge among them.

Figure 8: the Chicken Neck potential four border gr  id interconnection

As shown in this paragraph, the interconnection strategy would reach an installed capacity
increase. It would also improve reliability, efficiency and cost-effectiveness of the electric
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service. Nevertheless, a grid interconnection does not mean necessarily have impact in the
electrification of the rural areas.

[.3. Improvement margins: price, quality, services

[.3.1. Price

Cost of various components of a SHS in the country is different from each supplier,
and it depends upon the product model and specifications. With the increase in global market
rates for primary metals like lead, copper and steel, the cost of SHS has increased
significantly in the past year. The cost increase is shared between the consumer and system
provider through reduced profit margin. A very competitive market has kept the price low
which in return has its toll on the system supplier.

Typical market rates for the major components of a solar home system are as
follows®:

+ Solar Modules : These are imported items sold in the local market at the rate of Tk®.
280-300 per Wp. Japanese and Indian modules are the most widely used modules in
the country.

+ Battery: These are locally manufactured items with imported raw material. Finished
batteries are sold at approximately 100-120 Tk. per Ah.

+ Cable: Local industries are manufacturing cables in the country with a selling price of
100 yards of cable for indoor wiring (40X0.0076 ) at the rate of about Tk. 3000/-, and
100yds of (70X0.0076) for module to controller and battery to controller at the rate of
Tk. 5200/-.

+ Lamps: Price of DC lamps used in SHS varies between Taka 400 to Taka 550
depending upon the model and performance rating.

+ Charge controllers: Locally manufactured charge controllers can vary in price. Since
the system integrators are free to bundle up the price with other hardware, accurate
price on this item is difficult to obtain. Typically local charge controllers should be
about Taka 500 to Taka 600, while the imported ones can range from Taka 800 to
Taka 1200.

Figure 9 is a table that shows a typical break-up of the price of a system distributed
by the NGO as part of the IDCOL program, from purchase to selling in micro-credit. The
service charge is a combination of technical service and credit recovery cost over the micro-
financing period. As shown in the table, the purchasing price of the hardware is reduced by
the subsidy amount forwarded by the system provider. Each NGO is free to negotiate the
subsidy and profit mark-up amount to make attractive offers to their customers. The down
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payment is also an item of choice for the consumer since the loan amount is subject to
service fee and hence affects the final monthly instalment to be paid over the loan period.

Figure 9: Price distribution and financing scheme o f selected models of SHS (in Taka)

Figure 10 shows the package prices of SHS installed by Grameen Shakti (GS)

Figure 10: Packaged price of SHS by GS (in Taka)
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[.3.2. Quality

Maintaining quality and performance of the SHS is a major challenge for the
organizations engaged in dissemination of SHS in Bangladesh. This stems from the fact that
all locally manufactured hardware depend on imported items. The charge controllers and DC
lamps use imported electronics components. Therefore bulk importers can only take
advantage of the better quality products from reliable sources. Usually China is the sourcing
country for all electronics parts used for manufacturing charge controllers and lamp ballasts.
Therefore a reliable source of such components in addition to high quality design is needed
to ensure the best performance.

It should also be noted that designs for charge controllers for SHS and lamps have
evolved in the country in the past decade on a trial and error basis. There is no dedicated
large scale industry with a product line of DC lamps and small charge controllers because of
the small demand. These are being manufactured in small scale for the solar market. High
guality integrated circuits are still not usually being used in locally designed controllers;
therefore there are limited features to take advantage of. On the other hand, imported charge
controllers and lamps are found to be more energy efficient while offering high end features
ensuring longevity of the overall system. Although the ballasts for DC lamps are mainly
limited to SHS, there is a large market for high quality AC lamps, which are being
manufactured in the country by several local industries. Higher price is the major constraint
for using the imported higher quality lamps and charge controllers™.

A list of approved material (solar module, battery, charge controllers and lamps),
established by IDCOL, has to be followed by all the participating organization of the
REREDP project. There are 22 different batteries approved by IDCOL, all of which are locally
manufactured in the country. There are 15 different charge controllers and 12 models of
lamps that are qualified for the program. The lamps are from mixed sources, most being
locally manufactured, others are imported. Large number of solar modules is certified for the
program. All 76 models of solar modules are manufactured overseas since there is no such
facility in the country. Although a large number of solar modules are listed by IDCOL, a
limited number of brands is being used and imported into the country, with the largest market
share being of Kyocera and British Petroleum (BP).

A study was conducted by the GTZ in April 2008 to assess the technical durability of
SHS in rural areas of Bangladesh and to provide suggestions for further improvements of
SHS quality and services''.They interviewed 75 users of Solar Home Systems in rural areas

Extract from*D7: +
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of Bangladesh (Tangail, Comilla and Mawna District) whose SHS had been installed
between 2002 and 2007 as part of the REREDP (50% of which were purchased in 2003).

Fifty-eight respondents stated that they have not had any major technical problems.
Thirteen out of the 36 systems which were installed in 2003 have had major technical
problems since their initial operation. Systems which were built in 2002, 2004 and 2007 have
not had any problems (see figure 11).

Figure 11: Major technical problems with SHS

Explanations about the wear and tear of parts are limited due to the number of
replacements and the age of the systems. Nevertheless, the information about the
replacements provides an overview on the topic (see figure 12).

Figure 12: Number of replacements of SHS parts sinc e installation

As a result of the different ages of the SHSs and the small number of replacements, it
is difficult to generalize and draw conclusions about the lifespan of the SHS parts. However,
information can be provided about the average life-span of parts which have already been
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replaced. It is assumed that parts such as charge controller, batteries and structure have a
life-span of five years and more because half of the surveyed systems are built in 2003. PV
panels have an expected life-span of 20 years. In any case, the life-span of all parts and the
replacement procedures has not been sufficiently studied (see figure 13).

Figure 13: First replacement after date of purchase

[.3.3. Service

Some of the distant locations, especially in the southern coastal regions have very
limited options for transport of material. Overall, the system integrators are required to use
the most reliable means of transport for bulk delivery of the systems to the regional offices of
the NGOs. From these locations, the systems are spread over to the unit offices distributed
in remote locations. Maintenance of SHS therefore remains a costly and time consuming
activity for the unit offices, which are required to respond to the need of the consumers. Initial
trouble shooting is typically done by the technicians and local attendants, mostly through
temporary replacement of the hardware.

However, maintenance of items is done centrally through the warranty scheme of the
supplier, or through the manufacturing facilities of the service providers. In remote areas
where local maintenance possibility is low, there are frequent cases of bypassing of
controllers which result in eventual degradation of the systems. Grameen Shakti has created
service centres in some areas for maintenance of their systems, which can overcome the
time lapse in providing support service to their clients.

The GTZ survey also provides information about maintenance expenses (figure 14) and
about who took care of the systems (figure 15). Of the people surveyed, only 17% had
signed a maintenance contract. One third of the customers (22 people) still pay the
instalments (31%), thus maintenance is ensured; while other 37 people (52%) had no
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maintenance contract. Customers who signed a maintenance contract pay 300 Taka per
month. In order to promote the opportunity of maintenance contracts, their availability needs
to be advertised.

Figure 14: Average maintenance expenses depending o n the year of installation

Figure 15: Maintenance work

Here are the suggestions to improve the service that came out of the study:

+ In addition to the numerous regular replacements (the systems have been purchased
between 2002 and 2007), such as fuse and lamps, ten batteries have been changed
and six customers have returned their old batteries to the nongovernmental
organization’s (NGO'’s) office. In many cases, people want to sell their batteries by the
time the batteries reach the end of their life-span. A plan is needed to guarantee an
environmentally suitable disposal process for the b atteries. In this regard, the
system life-span and replacement procedures have no t been sufficiently
studied

+ Out of the 75 people surveyed, only 15 customers had signed a maintenance
contract. The remaining customers continue to pay the instalments, therefore
maintenance of the batteries is ensured. In other cases, customers did not have
information about such an opportunity. It is recomm ended that awareness
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about maintenance contracts be raised in order to o btain a long-lasting
operational time

+ Trainings for customers, which are offered by NGOs, have been successful;
nevertheless, 40 percent of the customers share the opinion that they do not

know enough to keep the system running. It has thus been deemed necessary
to offer advanced trainings to further educate the customers on how to sustain
the system.

[.4. First identification of the niches favourable to solar energy

Different Solar PV applications are gaining acceptance as a technology for electricity
generation in remote and rural areas of the country, including:*
+ Solar Home Systems (SHS)
+ Rural Market Electrification
+ School Electrification and application of solar PV for computers operation in remote
schools by PSL
Health Clinic / Hospital Electrification (Vaccine refrigeration)
Cyclone Shelter Electrification
Micro enterprise (grocery shops, tailoring shops, clinics, restaurants, sawmills, rice
mills, cellular phone services, barber shops) electrification
ICT Training Centre Electrification
Water Pumping
Signalling
Remote Telecommunication
Remote Rainfall Measuring Station
Application of solar PV for electrification of boats by Shidhulai (NGO)
+ Dissemination of solar lanterns for households by NGOs
For most of those applications, solar systems participate irotlaeelconomic development and,
consequently, in the local population incomes increase.

-+ #
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PSL survey

Concerning the lighting applications, the field survey conducted by Prokaushali
Sangsad Ltd (PSL) as part of the fulfilment of this report provides information about the
preferred type of lighting (see the whole survey, part Ill). A total of 100 people were
interviewed in an off-shore island location and 228 people were interviewed in remote inland
location by technicians who are engaged in SHS business and hence adequately able to
address the financial and technical issues.
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Most people (41% for island locations and 56 % for remote inland locations) would
like to have Small Solar Home Systems (SSHS) for lighting at night (a SSHS essentially
provides 3 lamps for lighting with limited use of radio or cassette player).

GTZ study

The study conducted by the GTZ also provides information about people preferred
source of electricity. Only 16 % (12 respondents) of 73 interviewed Bangladeshi said that
they would prefer grid electricity if they had a choice as to the source of their electricity. As
for their reasoning as to why they would prefer grid electricity, the respondents emphasized
that all electrical devices can be used with grid electricity. The remaining 84 percent (61
respondents) said that they would choose an SHS system. The main reasons for choosing
SHS are the reliable, continuous and permanent services (see figure 16). Thus the systems
are widely accepted and the advantages are appreciated.

Figure 16: Explanatory statements for prefere  nce of stated electricity
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lI. Conduction of a field survey

This survey was conducted as a part of the study initiated under the RENDEV project
to perform a need assessment for investigating the market for solar energy application in
Bangladesh. The research material is primary data collected and analysed by Prokaushali
Sangsad Limited toward partial fulfilment of the partnership between PSL and
Transenergie.

The status of solar energy application in Bangladesh has vastly changed in the past
decade and remarkable progress in application of solar energy for rural household
electrification has been observed. Fifteen NGOs, as partners of the executive agency
Infrastructure Development Company Limited (IDCOL), are implementing the national solar
program in the field level under its regulatory oversight. Since the ongoing national program
for solar electrification has reached these remote locations with about 250,000 SHS, people
are aware of the benefits and limitations of solar electrification as an alternative to grid
power. This survey focuses on the population un-served by the NGOs under the national
solar electrification program, and beyond any grid electrification plan.

The objective of this study is to provide a representative evaluation of the market for
solar application for households and others. Comprehensive survey data of this type was
collected by PSL through market assessment survey and feasibility study for the World
Bank' in the period of 1998-2000, when the price of Kerosene fuel was about 14 Taka per
litre. The current price of kerosene being 40 Taka per litre, PSL considered the scenario to
be changed, which demanded collection of new primary data. Information collected by PSL is
based upon the socio-economic conditions of the survey population and meets the objective
of study that is to identify the need and possible market for solar equipment for the low
income poor.

PSL performed the current analysis based upon field survey executed in January
2009 in the remote island on the southern coastal area of the country, and in March 2009 in
a remote inland location. The study locations are beyond any grid service plan of the Rural
Electrification Board. This information documented here should meet the needs assessments
for a wider photovoltaic (PV) systems dissemination for similar remote locations of
Bangladesh. The surveys were held in a randomly selected offshore island and in two remote
inland locations. Typical island locations are separated from the mainland by rivers, and
hence require about 4 to 6 hours of transport by motor boat. There is no possibility of grid
electrification service to these areas as per plan of the Rural Electrification Board. Therefore
the population residing in these locations has widely adopted solar home systems for
household electrification with service level offered by the NGOs. On the other hand,
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populations from the remote inland locations expect grid electrification service in the long run
and hence see solar as an immediate solution for household lighting.

The responses of both groups are presented separately in order to preserve their
characteristics in the response. A total of 100 people were interviewed in the off-shore island
location and 228 people were interviewed in remote inland location by technicians who are
engaged in SHS business and hence adequately able to address the financial and technical
issues.

[I.1. Distribution of monthly income and expenditur e

Primary focus of the survey was the population from the lower income group residing
on remote villages of Bangladesh without any access to grid electricity. The surveyed
population included small businessmen, farmers, fishermen, housewives and others.
According to figure 17 and figure 18, maximum number of respondents (53%) from the island
location, and 48% from remote inland location respectively, are from the lower income group
earning between 3000 to 5000 Taka per month (1 € equals 84 Taka, so that makes 36 to 60
€ per month). It should be noted that based upon socio-economic distribution and purchasing
power of Bangladeshi currency, household earning less than 4000 Taka per month are
considered to be in poverty.

Distribution of Monthly Income
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Figure 17: Income distribution of the survey respondents in island location
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Figure 18: Income distribution of the survey respon dents in remote inland location

Most of the people being surveyed were hence “poor” with monthly expenditure
distribution shown in figure 18 and figure 19 for island and inland locations. This reflects that
the expenditure pattern of the households correlates to their income pattern, and households
do not have any provision of cash savings. Access to micro-financing is therefore an
important alternative for this population in order to enjoy solar appliances for household
applications or small businesses. In majority of cases, rural households do not have a
uniform monthly income over the year, and earning is strongly dependent upon the
agricultural cycle for harvesting. Regular monthly payment of instalments for solar appliances
is therefore linked to the availability of funds from other seasonal activities.

Distrbution of Monthly expenditure
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Figure 19: Distribution of Monthly Expenditure Patt ern in Island Location
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Figure 20: Distribution of Monthly Expenditure Patt ern in remote Inland Location

[1.2. Uses of light

Figure 21: Various lighting appliances beingused by the Respondents in Island Location

Note:

Kupi (wick lamp) : simple type of kerosene lamp which works in a similar way
to a candle. This type of lamp is also known as an "oil lamp". In a wick lamp
there is a small fuel tank at the bottom of the lamp. There is also a wick,
usually made of cotton.

Hurricane : classic kerosene lantern
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As shown in figure 21 and figure 22, a significant 61% of the island population and
41% of the inland population use kupi, which is a wick lamp, for lighting their household.
These are the cheapest lighting appliances available in the rural market. They are
environmentally very polluting, and consume high level of kerosene fuel while producing
limited amount of light. Low income households usually invest on multiple kupis for lighting,
which are sometimes replaced by kerosene hurricane (lantern) if the family can afford. 12%
of the households were found to use Kupi and hurricane simultaneously. .
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Figure 22: Various lighting appliances being used by the respondents in Remote Inland
Location

According to figure 22, 27% of the respondents use SHS for household lighting within
the inland survey location whereas on the island, only 9% are using SHS. There are several
factors that influence this observation, which include availability of NGO services, income
distribution of the population and general livelihood pattern and access to jobs. Farmers and
fishermen in the islands are often found to migrate to nearby locations seasonally to make
income, and are most of the time landless. Whereas small businesses owners are found to

be stationed nearby to their homestead and hence qualified for micro-financing a SHS from
the NGOs.
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[1.3. Expenditure pattern for lighting

Expenditure Pattern for Lighting
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Figure 23: Monthly Expenditure for Lighting among R espondents from Island Locations

As shown in figure 23, about 57% of the respondents spend 200-300 Tk for lighting.
Although it may appear reasonable, this is nearly 10% of their monthly household
expenditure shown in Figure 14a. As shown in figure 24, the expenditure pattern is quite
evenly distributed among the households from remote inland location. People spending
between 200 Taka to 300 Taka are equal to those spending less and more than this amount.
Households using SHS are most likely spending above 300 Taka per month in monthly
instalments for solar, whereas poorer households using kupi are spending below 200 Taka
per month for lighting.

Expenditure Pattern for Lighting
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Figure 24: Monthly Expenditure for Lighting among R espondents from Inland locations
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[1.4. Preferred type of lighting
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Figure 25: Preferred Type of Lighting for Household s in Island Locations

The advantage of solar lighting is known to the population in the islands. According to figure
25, most people (41%) would like to have Small Solar Home Systems (SSHS) for lighting at
night. A SSHS essentially provides 3 lamps for lighting with limited use of radio or cassette
player. The poor population do not show a need for larger size solar home systems, which
are currently being adopted by the wealthier households.

Figure 26: Preferred Type of Lighting for Household s in Remote Inland Locations

Figure 26 shows the preference for lighting appliances of respondents from remote inland
locations. As mentioned earlier, many households in remote inland locations perceive solar
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electrification as a temporary substitute to grid electrification. A significant 56% of the
respondents have shown preference to SSHS. However, study has revealed that even with
access to grid electrification, less than 50% of the households actually take connections at
the initial stage. Economic reason is a main cause for the poorer households, but lack of
interest in long time commitment with the service provider is another reason for not adopting
grid service. Solar electrification serves as a pre-electrification option, which enables people
to get customized with modern lighting and appliances. Wick lanterns and kupis, which have
a unit cost between 50 and 100 Taka, are the preferred lighting devices for a total of 21% of
the respondents.

[1.5. Preferred uses of solar electrification

Given the many possibilities of using solar PV for un-electrified rural areas, the respondents
were asked to comment on their opinion on the most valuable application of solar power.
Figure 27 shows the preference of the respondents from the island locations.

Appliance Required

Solar Huricame

Z%

Mabile Charger
0%

Figure 27: Preferred uses of Solar Electrification by Respondents in Island Location

Within island locations highest preference (33%) for use of solar PV was found to be for
small solar home systems. Similarly with the overwhelming use of mobile phone for wireless
communication, 30% of respondents have showed high level of interest in using solar PV for
charging mobile phones. This is justified since in the absence of land phones, mobile phone
is a major business for rural Bangladesh. In addition to satisfying the individual need for solar
PV application, the respondents have shown interest in community level application through
street lighting. Since grid services are not available in the survey areas, there is a great
demand for street lighting in public areas, which is highlighted by 27% of the survey
respondents.
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Figure 28: Preferred uses of Solar Electrification in Remote Inland Locations

As shown in figure 28, in the absence of grid electrification in remote inland locations, people
are most interested in using solar PV for mobile charging. This is a very attractive market
for the solar home system providers . The NGOS are found to sell gadgets for mobile
charging along with SHS. Solar huricane or lantern were also found to be and attractive
appliance for 19% of the respondents, which was followed by SHS, solar table lamps and
then street lights. Inland locations are typically more mobile and hence can access other
towns or similar areas.

[1.6. Requirements for expanded use of solar PV
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Figure 29: Requirement for expanded use of Solar PV in Island Locations
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Given the exposure of people to solar electrification in the off-shore islands, they are able to
comment on the most desired feature needed for expansion of solar PV. According to Figure
29, lower cost of PV for lighting is the most important criteria for most people (61%). This is
typical response for first cost barrier removal of solar appliances. Only about 6% have shown
the need of financing as an important need, although the national solar program is based
upon the fact that NGOs are micro-financing SHS in the remote locations. It should however
be noted that the low income households are not the typical consumer for the ongoing SHS
program, where larger systems are being offered with a monthly instalment ranging from 400
to 800 Taka per month depending upon the size of the system and payment options. Lower
income household are unable to afford these systems. It is important to note that
according to figure 29, 5% of the respondents have suggested that the down payment
(which is typically 15% of the system cost) isaba  rrier to adopting SHS .

[1.7. Willingness to pay for type of SE systems
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Figure 30: Willingness to Pay for Solar PV Electrif ication in Island Locations

According to figure 30 and figure 31, nearly 50% of the people are not willing to pay more
than 300 taka per month for lighting given their income and expenditure patterns shown in
figure 21 to 24. This reveals the fact that low income people are essentially willing to replace
their current cost of kerosene for solar lighting without incurring any additional costs.
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Figure 31: Willingness to Pay for Solar PV Electrif  ication in Remote Inland Location
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[1.8. Conclusion

Solar PV has reached a large part of the rural population of Bangladesh within the
past 10 years with the introduction of national SHS program being implemented in the
country. On the average 10,000 SHS are currently being installed per month in the rural
sector through 15 partner organizations of IDCOL, which has streamlined the marketing,
financial and technical models'****’ developed in period of 1998 to 2001. The widespread
presence of NGOs typically engaged in various rural programs, where micro-credit is
disbursed in particular, is an advantage for this rapid dissemination of SHS. Micro-financing
of SHS to rural households has therefore been successful under the program being funded
with IDA funds of the World Bank, KiW, GTZ and others.

This survey demonstrated the unmet demand of solar electrified appliances
among the lower income households that sustain with limited income opportunities
Selective provision of low cost solar electrificati on options will become popular to this
income group who are willing to spend about 300 Tak a per month for lighting by
substituting their current cost for kerosene wick | amps and lanterns. Local production
of such amenities can be a possible solution to be reached . Current growth of solar
hardware suppliers in the country indicates that th e market potential is high. More
NGOs can be encouraged to participate in disseminat  ion of solar appliances among
the nearly 100 million un-electrified populations.
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lll.LAssessment of the exchange potentials (experie  nces
gained, skills, etc.)

[1I.1. ldentification of existing model achievement s

11.L1.1. The REREDP supported by IDCOL *®

General description

IDCOL promotes SHSs under the Rural Electrification and Renewable Energy
Development Project (REREDP). REREDP is being jointly financed by the International
Development Association (IDA), Global Environment Facility (GEF), KW and GTZ over 2002
to 2009. IDCOL'’s initial target was to finance 50,000 SHSs with financial assistance from the
World Bank and GEF by the end of June 2008. The target has already been achieved in
September 2005, 3 years ahead of schedule and US $ 2.0 million below estimated project
cost with additional assistance from the World Bank, KW and GTZ. IDCOL’s Solar Energy
Programme is one of the fastest growing renewable e nergy programs in the world and
is expected to change lives in remote rural areas of Bangladesh through providing access to
electricity. It includes all the six divisions of the country (Barisal, Chittagong, Dhaka, Khulna,
Rajshahi, Syhlet).

Role of the Partners

1) IDCOL
+ soft loans/refinance to POs on project finance basis
+ grants to POs to reduce SHS cost and capacity building
+ capacity building & technical assistance (training of PO staff and customer,
logistic and promotional support)
+ implementation agency and management of the program
+ funds manager of bi-lateral agreements

2)  Multi-lateral Agencies:
4+ provide grant and soft loans to IDCOL, directly or under bi-lateral agreements

3) NGOs/MFIs(Partner Organizations/PO’s):

+ identify areas/zones, select customers and install SHS
+ extend micro-credit to customers

39

D8 — Needs assessment analysis and market feasibility,
Bangladesh



+ provide after sales service
4)  Manufacturers/suppliers: sell SHS or its component sto POs

Professionals: Professionals: participate in technical specification and social impact
assessment of the program

Method of Implementation

SHSs are sold (mostly through micro-credit) by 16 (see detailed list further) NGO
Partner Organizations (PO) to the households and business entities in the remote and rural
areas of Bangladesh. Therole of the PO is to select the project areas and potential
customers, extend loans, install the systems and provide maintenance support. IDCOL
provides grants and refinance, sets technical specification for solar equipment, develops
publicity materials, provides training, and monitors PO’s performance.

IDCOL offers soft loans of 10-year maturity with 2-  year grace period at 6% per
annum interest to its partner organizations . Usually, IDCOL does not require any
collateral or security for the loan, except for a lien created on the project accounts. Unless
and until there is an event of default, POs are authorized to operate the project accounts of
their own. The households are required to pay minimum ten perc ent of the system cost
as down-payment . On receipt of the down-payment, the POs enter into a sale/lease
agreement (provisions of which are approved by IDCOL), install the system (mostly on credit)
and makes electronic disbursement request to IDCOL for refinance and grants, as
applicable. After in-house checking IDCOL conducts physical verification of the SHSs
installed. IDCOL releases grants and refinance amount only if the inspection result is
satisfactory. The refinance amount does not exceed US$230 equivalent in Taka per system.
IDCOL makes the disbursement within 21 days from the receipt of disbursement request.

The households can buy SHS either in cash or on credit. POs extend loan to the
households for purchase of SHSs. Different POs extend credit on different terms and
conditions. The loan tenor varies from 1 to 5 years, and intere st rate varies from 8% to
15% per annum on declining balance method and 10% t o0 15% per annum on equal
principal payment method . But in all the instances, the repayment frequency is monthly.

IDCOL has adopted a policy of reducing grant with the progress of the project as
shown on the table below:
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Figure 32: Phased reduction of the grants

SHS installation status

Beginning from January 2003, Infrastructure Development Company Ltd. (IDCOL)
has brought more than 285,000 (22 March 2009) rural households under the solar power
system. The graph below showed the importance and efficiency of the IDCOL SHS Program:

Figure 33: Installation of SHS in Bangladesh

As said before, IDCOL is working with 16 NGO POs. The tables below provide data about
the number of SHS installed by each partners (22 March 2009) and in each division of
Bangladesh™®.
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Figure 34: NGO's installation of SHS
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Figure 35: Division wise installation of SHS

Here is a list of prices of typical Solar Home Lighting System installed by the NGOs.

Figure 36: Prices of SHS installed by NGOs
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1.1.2. Grameen Shakti

General Description

Grameen Shakti (GS) is a member of the Grameen family, incorporated in 1996 as a
not for profit company, to promote, develop and popularize renewable energy technologies in
the remote rural areas of Bangladesh. At present, GS has about 500 engineers and 1000
field staffs, serving more than 800,000 beneficiaries.

Grameen Shakti has taken a massive program for the coming years. They are aiming
to install more 1 million solar home systems, 1 million biogas plants and 10 million improved
cook stoves by the year 2015. To reach its goals, GS is developing more skilled manpower
through training and capacity building. GS has so far trained up about 500 engineers and
600 field staffs on solar PV technology, 50 engineers, 120 field staffs and more than 300
masons on biogas technology For its contribution towards popularizing solar technology, GS
has won several international awards :

Energy Globe Award (Austria,2002)

European Solar Prize (Germany,2003)

USAID Best Theme Award (2003)

Solar Prize (2004)

IDCOL Award (2005)

Ashden Award (UK, 2006)

European Solar Prize (Germany, 2006)

Tech Museum Award (USA)

Right Livelihood Award (Sweden, 2007)

Energy Globe Award (Brussels, 2008)

National Environment Award (Bangladesh, 2008)
Ashden Outstanding Achievement Award (UK, 2008)

FEFEFEFEEFEEEEE

SHS installation status

GS's solar program mainly targets those areas which have no access to conventional
electricity and little chance of getting connected to the grid within 5 to 10 years. Currently, GS
is one of the largest and fastest growing rural based renewable energy companies in the
world. GS is also promoting Small Solar Home System to reach low income rural
households.

Grameen Shakti has installed nearly over 220,000 (March 2009) SHS with over 8000
systems installed per month and with a total installed capacity of 11 MW. The following
graphs show the year wise installation growth and the cumulative figures.
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Figure 37: Year wise SHS Installation Growth

Figure 38: SHS installation cumulative growth
Individual SHS capacity of Grameen Shakti ranges from 30 to 128Wp (see figure 10
part 1.3, p16).

Credit Policies of GS

GS offers the following credit modes for those who want to buy the system on credit.
Mode-1:

1. The customer has to pay 15% of the total price as down payment.

2. The remaining 85% of the cost are to be repaid within 36 months with 12% service charge.
Mode-2:

1. The customer has to pay 25% of the total price as down payment.

2. The remaining 75% of the cost are to be repaid within 24 months with 8% service charge.
Mode-3:

4% discount is allowed on listed price in case of cash purchase
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Programs at a Glance, March 2009

Total Office 700
- Branch Office 559
- Regional Office 87
- Divisional Office 11
- Grameen Technology Centre 43

Number of districts covered

64 out of 64 districts

Number of upazilas covered

456 upazila out of 464

Number of villages covered

40,000 villages

Number of island covered

16 islands

Total beneficiaries

More than 2 million people

Total employees

5000 (mostly engineers)

Total installation of SHS 220,000
Total Number of Improved Cook Stove (ICS) 35,000
Installation of biogas plant 7000
Installed power capacity 11.0 MW
Daily power generation capacity 44 MW-hr

Installation rate

Over 8000 SHSs/ month

Installation of micro utility systems

Over 10000 system

Number of trained technicians

2,575 technicians

Number of trained customers

97996 users

Full Paid customer (ownership)

55,494 customers

User under maintenance agreement (After 3 Years)

4,975 customers

Number of LED installed 15,885 lamps
Future plan- total installation of SHS by 2012 1 million
Future plan- biogas plant construction by 2012 500,000
Future plan- Improve Cook Stove construction by 2012 10 million
Green Jobs Creation by 2015 100,000
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[11.1.3. Renewable Energy Development & Energy Effi ciency
Measure of Bangladesh Power Development Board (BPDB )

Solar PV Electrification Project in the CHT Regions

BPDB has implemented a Solar PV electrification project in the Chittagong Hill Tracts
region with support from Ministry of Chittagong Hill Tracts Affairs. The main reasons for
undertaking this SPV project are given below:

+ The extension as well as the maintenance of the National Grid into these areas is
highly expensive, difficult and risky.

+ The transportation of fuels for the localized generators in these areas is also highly
expensive, difficult and risky.

+ The load densities of these areas is low and disperse.

Considering above characteristics of the remote and hilly areas, the Solar PV
electrification has emerged as the most appropriate technological option for the electrification
of these areas. The people are enthusiastically purchasing the SHLS and the interest among
CHT people to procure SHLS for their households is still growing. People are particularly
attracted by the fact that they can make monthly payments for the panels.

The contents of this project are quite unique in Bangladesh.The project is being
implemented in three phases:

+« First Phase in Jurachhari Upazilla
+ Second Phase in Barkal Upazilla
+ Third Phase in Thanchi Upazilla

A 10 kW central AC solar PV system has been installed in one selected market in
each Upazilla Sadar of the above-mentioned upazillas. With these systems, the shops of that
market have been electrified with overhead AC distribution connectivity. Ten numbers of
solar PV street lights have also been installed in the streets of the Upazilla center. Three
solar PV vaccine refrigerators have also been installed in three hospitals/health centers of
the upazilla.

A 1800 Wp solar PV submersible water pump has been installed in one selected
market in each Upazilla Sadar of the above-mentioned upazillas for supplying drinking water
to the hill tracts people. This water pump delivers 50,000 liters of pure drinking water every
day. This water pump is likely to ease the hardships of the hill tracts people for collecting
their every day drinking water. A Beneficiary Management Committee (BMC) has been
formed with representatives from the government offices and local hill tracts communities.
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The BMC is responsible for revenue collections from the solar electricity consumers,
operation & maintenance of the SPV systems and also for the future further expansion of the
systems to more households

Here is the detailed program of BPDB:

Solar Home Lighting System . 1100 Solar Home Systems of 120 Wp each

Juraichari Upazila ?° (Rangamati District) = 300 SHLS

+ Juraichari Upazila (Rangamati District): Total SHLS installed 300, System Capacity
120Wp (each), Loads 4 CFL Lamp (11W each), 1 TV (15" BW)

+ Hardware : 1 Deep Cycle Battery with 130Ahr , 1 PV panel with 120 Wp, 2 LED
lamp with capacity 0.3 Wp

+ System delivery mechanism: BPDB handed over system by taking 2,500Tk (~30€)
from users and monthly 200 TK (2.3 €) installments to be paid to BPDB for 20
years period (that makes 585€ at the end)

Barkal Upazila = 300 SHLS
+ Same characteristics as the systems installed in Barkal Upazila

Thanchi Upazila (Bandardan District)= 500 SHLS

+ Same characteristics as the systems installed in Borkol Upazila

5> [+?"+ 1 '+
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Solar PV Street Light Systems : 95 Sets of Solar PV Street Light Systems so far

installed in CHT region

Juraichari Upazila = 75 Sets

i

System Capacity 75 Wp, Load ; 11w CFL

Barkal Upazila = 10Sets

+ Same charactéristics
Thanchi Upazila = 10Sets

+ Same charactéristics

Solar PV _Submersible Water Pump: 3 Sets of Solar PV Submersible Water Pumps of

50,000 litters per day lifting capacity for each pu mp.

¥

Location : Juraichari Upazila, Barkal Upazila and Thanchi Upazila

System capacity :1.8 kWp (24x75 Wp)

Pump type: DC powered submersible, 175 hp?* pump lifting water from deep tube
well, lifting 50,000 litters water per day with a reserve tank

Beneficiary : System installed at Buddha temple (monks/nuns), local villagers uses
water, moreover peoples gathered for tribal festival and community functions also
being served from this water pump

Financial support : Ministry of Chittagong Hill Tracts Affairs

+ [)*:.
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Solar PV Vaccine Refrigerators: 6 Sets of Solar PV Vaccine Refrigerators for the Health
Care Centers (2 in each Upazila)

Location : Belaichari Upazila, Thanchi Upazila, Barkal Upazila
System capacity: 225Wp (3 x 75Wp each)

DC powered Vaccine Refrigerator, Capacity : 50Liters
Beneficiary : Hospitals/health centers

Financial support : Ministry of Chittagong Hill Tracts Affairs

SR S S

Centralized AC Market Electrification Systems: 3 Set s of 10 KW Centralized AC Market
Electrification Systems for the electrification of more than 200 shops in each market of
Juraichari Upazila, Barkal Upazila and Thanchi Upazila

[11.1.4. Rural Electrification Board (REB) of Bangl adesh

Since inception in 1977, Rural Electrification Board has been providing electricity to
rural consumers through Rural Electric Cooperatives — called Palli Bidyut Samities (PBSs).
It is worth mentioning that a PBS is a cooperative that runs on the basis of ownership and
direct participation of the consumer members. It is an independent corporate body subject to
all applicable laws and prescribed Bye-Laws and is responsible for the efficient and effective
management of its affairs including proper and successful construction, operation and
maintenance of its electric distribution facilities as well as to take measures for effective use
of electricity to foster rural development with special emphasis on increase of use of electric
power for economic pursuits, such as development of agriculture and establishment of rural
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industries and assisting the disadvantaged sections of the community for augmenting their
income and standard of living. As per Bye-Laws, the PBS shall at all times be operated on
No Loss-No Profit basis for the mutual benefit of all its Members and non-members alike and
is expected to repay all indebtedness on schedule.

+ REB started its solar electrification program back in 1993 with a Solar Photo Voltaic
(SPV) pilot project funded by the French Government.

+ 2nd Phase starts from 1997

+ 3rd Phase starts from 2003

Figure 39: Total PBS covered = 18 (Out of 67)

Until June 2007 REB installed 234kWp (0.234 MW) under different PBSs of Bangladesh. The
next program:
+ Will be started in 2009
+ Total 500,000 beneficiaries/end users being surveyed and target users will be
selected among them
+ 34 PBS will be covered

The hardware offered by REB/PBS is :

=

Battery : Deep cycle battery of Rahimafrooz
Solar PV Module: Kyocera

Charge controller: Apple

Lamp/Load = Sundaya

-
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Consumer will be provided with the Complete Solar Home System (SHS). The different kits
are described in the table below:

Figure 40: Detailed kits

Figure 41: Prices of the different kits
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[11.2. Analysis of the experiences gained in view o f inter-regional
visits, of conferences, etc

[11.2.1. The REREDP supported by IDCOL

This program is the most efficient in Bangladesh, regarding the number of SHS
installed, the method of implementation, the covered area and the wide range of proposed
SHS, in term of power.

The success factors are numerous. First they designed a sustainable partnership
model with POs. IDCOL manages finance, administration and business of the program while
NGOs take care of installations. This collaborative effort harnesses strengths of all partners
by creating healthy competitive atmosphere among the POs. Another success key of the
program is the use of microfinance tools such as micro loans that enable customers to
become owner of their system after a short period.

Regarding the quality of the system installed, IDCOL referred to independent
technical committees for upstream approval of the components that can be used by the POs.
IDCOL is also doing downstream physical inspections to check the work done by the POs
that are in charge of ensuring after sales service to end users as well. IDCOL is in charge of
the continuous availability of SHS components by suppliers to allow a fast spreading of the
SHS technology. They also put the stress on the fact that the batteries have to be recycled.
Indeed, old batteries have to be recollected before selling new ones.

But according to the GTZ's survey we referred to in this report, they should still
emphasize the trainings of the customers on how to sustain their system and raise
awareness about maintenance contracts in order to obtain a long-lasting operational time for
the system

[11.2.2. Grameen Shakti

The second major actor in the development of the SE sector is Grameen Shakti. GS
has installed almost as much SHS as the REREDP. Of course one of the key factors of
Grameen Shakti success is the fact it is financed by the Grameen Bank which is a worldwide
example of accomplishment and which is respected and admired by the Bangladeshis.

GS used the Grameen Bank's experience to evolve a financial SE package based on
instalment payment which reduced costs and helped to reach economy of scale. GS
provided excellent after sales services to ensure the success of its program. Indeed, GS
engineers pay monthly visits to households during instalment payment and propose to offer
their services for a small fee, afterwards, if a client signs an annual maintenance agreement
with GS. GS engineers are also called social engineers as they train women technicians and
provide them with employment, they administer a scholarship program for school children
and they collect damaged batteries to ensure that these do not hurt the environment.
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Another key of success is their vast network with 700 offices all over Bangladesh that
enables to reach almost all the isolated areas. They are also manufacturing SHS accessories
locally, which both reduces costs and creates employment.

More recently, GS started a biogas program in 2005 and Improved Cook Stoves
Program in 2006. GS's biogas program is the first market based program in Bangladesh.
Both programs have become popular with the rural people and show an accelerating trend.
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