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Abstract
This article discusses the advances in technology, the market conditions and
the biomass solid fuel availability in South Asia. The energy mix in South Asia
(SA) is known to be a highly polluting one with important CO, and
particulates emissions. Following the introduction for several of the countries
in the Asia Union and the signature by most of them of the Kyoto protocol,
severe caps have been imposed on the CO; emissions. Most of the SA
countries have a significant expertise in thermal combustion units based on
lignite and coal. Therefore, the use of the solid biomass fuel for electricity
generation has started being applied progressively as a means of electricity
generation. Pure biomass plants and biomass co-firing plants are actually
studied and developed in many of these countries. We refer to as solid biomass
all agricultural residues, rice husk, wood flakes or pellets, olive pomace and
any plants that can be used as solid biofuels. Each country among the ones in
South Asia have different biomass type availability which can be transported
inside the country or exported to close distances. In this article we will discuss
the technologies that have already been applied in South Asia for different
types of biomass. We will stretch the point of biomass solid fuels availability,
the regions that can supply important quantities and which neighboring
countries can be considered in case of a shortage. The latter availability will
be closely linked to the technology that is used each time and the influence of

the biomass mix to the technology used. Finally, in order to describe the
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financial feasibility of these projects we will refer to some financing and feed-

in-tariff schemes that are actually applicable.

Keywords: Kyoto protocol, Biomass production, Status, Challenges, Prospect,

South Asia.

INTRODUCTION

We define as SA (South Asia) electricity
market the group of the countries of:
China, India, Bangladesh, Pakistan,
Srilanka, Afghanistan, Nepal, Bhutan.
Historically and actually there has been
intensive  collaboration among these
countries  for  Exchange, Trading,
Generation  Project development and

Transmission electricity coordination [1].

SA region, during the last 5 years has
demonstrated significant potential for
development in the field of energy with
highly promising biomass field advances.
Furthermore, during these years a series of
green incentives relevant to biomass have
been initiated in these countries. In this
presentation we will present an overview
of the biomass development in SA for
electricity generation as a single fuel or as
a supplementary fuel for co-firing in coal

plants.

Generation Mix in South Asia
SA is characterized by a highly CO2

emitting generation mix consisting mainly

of coal, gas and heavy fuel and with a very
low renewable energy source penetration
[2]. More specifically the above mentioned
thermal energy accounts for approximately
65% of the installed capacity with a
renewable penetration around 1%. The
latter mix in combination with the aged
power units yields an important level of
CO2 emissions ranging in the levels of
755MTons per year with an average of
88.2 Tl/inhabitant. Moreover, the solid
biomass technologies used for a single fuel
are almost non-existent in the SA market.
Nevertheless, the practices of co-firing
with coal are in some countries already

applied.

Solid Biomass in South Asia

There is an important variety of available
biomass types in the SA. These can be
separated into agricultural residues,
agricultural plants and wood products [3].
More specifically the agricultural residues
biomass class consists of: wheat residues,
rice husk, cotton residues, corn residues,
raisin residues and olive residues and other

agricultural residues that can be found
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after their processing. These biomass
products vary significantly in their
calorific value, their ash content, their
chemical consistency and the form that is
collected and distributed [4]. The latter
factors have a direct impact on the final
cost of the available biomass suitable for
electricity production and the type of
technologies applied, hence the cost, of the
generation unit. Agricultural biomass for
power generation is usually considered as
the residues which are mentioned above.
Nevertheless, lately, a plant dedicated to
solid biomass, called Cynara Carunculous,

has been cultivated [5].

This plant has been naturally improved in
order to offer an important yield and a
calorific value similar to the one of wood.
In addition, Cynara is a plant that requires
small quantities of water and no fertilizer.
Wood biomass can be classified into wood
residues and wood branches. As wood
residues in SA we consider all forms of
wood that can be found in the wood
factories after the main processing both in
pieces and in saw dust. In most of the SA
countries these quantities are rather
important. In addition to the wood residues
an important part can be sourced from the
annual tree branch trimming that could
take place. This wood has a high density

and appropriate humidity levels making it

thus suitable to be used directly into the

biomass plants.

Biomass Technologies in South Asia
According to paragraph Il, the thermal
power generation units have a significant
percentage of the installed capacity in SA
[6]. Among the thermal units in SA a
significant part are coal units which are
suitable to accommodate co-firing of
biomass and therefore sell the produced
electricity either in feed-in tariffs or emit

green certificates.

A series of important factors have to be
taken into consideration such as humidity,
ash content, chemical consistency and the
form at which the biomass is fed into the
system [7]. The latter parameters will
determine the level of interventions that
would have to be made on the existing
unit, the percentage of biomass that would
be co-fired and the preprocessing before
the co-firing. Considering pure biomass
units, there are only very few installed in
SA. The main reason for their low level
penetration into the generation mix was
the lack of financial incentives and their
high cost of construction. Lately, there has
been observed an increased interest for
biomass units for electricity generation for

medium and small scale applications.
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Biomass Incentives in South Asia

The actual incentives within SA can vary
from feed-in-tariffs and green certificates
for the operation of the wunit to
governmental grants for the construction
of the unit [8]. More specifically feed-in-
tariffs are offered for a period of 15-20
years under obligation of power purchase
from the governmental authorities. The
feed-in-tariff can be an all included price
or a price over the actual electricity
wholesale price [9]. In cases where green
certificates are offered these can be related
to the installed capacity of the unit or can
be related to the generated energy. In a
different approach, some countries also
offer governmental grants that cover a
significant part of the construction cost
and thus rendering the investment viable.
In addition to the abovementioned
incentives and because of the SA’s highly
CO2 emitting generation mix, biomass has
a very positive perspective within these
countries as a means to reduce emissions
and hence reduce the overall system’s

marginal price.

CONCLUSIONS

Biomass is a highly debated subject in the
electricity  generation  field.  More
specifically, the parameters that intervene
in the decision making process for the

development and design for such energy

systems are numerous. Important roles
play the quality of biomass, its chemical
consistency, its form of distribution, the
transportation area and the available
market incentives. However, SA is a
market that offers a solid ground for
biomass development in both co-firing and
single fuel use technologies. In addition,
the existing mix of power generation in
SA, based heavily in coal, makes possible
the extensive use of biomass as a
supplement to the existing fuel. The latter
can be applied with low level interventions
in the existing units and offer the
possibility of transforming a part of the
actually generated electricity into green
electricity. Nevertheless, the chain from
the biomass cultivation to the electricity
generation has to be analyzed with care.
Long transport courses, intensive
transformation and drying processes, high
ash content and corrosive elements during
burning might have a significant impact on
the green identity of the process.
Therefore, large utilities seek to certify the
entire  process from cultivation to
electricity generation and guarantee that

way the positive ecological impact.
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