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BIOENERGY SYSTEMS BASED ON ORGANIC WASTE OF THE
AGRICULTURAL SECTOR

As a member of the Energy Community and in implementation of the
Association Agreement with the European Union, Ukraine has introduced a number of
initiatives related to the further development of renewable energy sources (RES) in
recent years.

In 2014 the Government of Ukraine approved an action plan for the
implementation of Directive 2009/28/EU of the European Parliament and in the same
year — the National Renewable Energy Action Plan until 2020 (NREAP) and the
Action Plan to it. According to the NREAP the share of electricity produced from
biomass should be approximately 16.2% in the total power generation structure, and
85.5% 1in heating and cooling systems by 2020. To implement these plans, it is
advisable to use more widely organic waste, generated, mainly, in the agricultural
sector.

Organic agricultural waste is comprised of: plant residues and waste (straw of
cereals and other crops; corn stalks; sunflower stems, rods, baskets; drops and culls
from fruits and vegetables); livestock waste (manure, bird droppings, animal
carcasses); food processing waste.

It is possible to build bioenergy systems based on organic waste of agro-industrial
complex with direct (biomass itself) or subsequent (solid biofuel) incineration, as well
as processing to produce liquid (rapeseed oil esters, alcohols, liquid pyrolysis
products) or gaseous biofuels (biogas from agriculture and crop production waste,

products of gasification of solid fuels) (Fig. 1).
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Fig. 1. Options for the organization of bioenergy systems based on organic agro-

industrial complex waste

The organization of bioenergy systems based on organic livestock waste
involves the construction of biogas plants, which, in addition to the energy product
itself, also provide bio-fertilizers in solid and liquid fractions.

The full potential of animal manure and bird droppings is considered available
for energy use. When organizing bioenergy systems based on organic crop wastes, for
each particular farm the possible percentage of crop residues should be carefully
specified, taking into account the full range of local conditions (crop yields, level of
development of local animal husbandry, soil conditions, volume of mineral and
organic fertilizers, etc.). The share of the potential of plant agrobiomass available for
the energy sector can range from 0 to 100% in real conditions as a result.

Several sectors are involved in the functioning of the “biomass — biofuel —
energy” chain. In agricultural biomass based systems (Fig. 2) next resources are
involved: agriculture for the production and procurement of biomass, transport for
biomass transportation and distribution of biofuels, processing of biomass into
biofuels and heat power engineering, where raw materials are incinerated and

electricity and / or heat are generated.
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Fig. The life cycle of the formation of agricultural biomass (waste), its processing into

biofuels and use for energy purposes

The cost of various types of biofuels from waste at the entrance depends on the
interaction of the participants in the process of preparation, processing and logistics.
Therefore, it is important to determine the scheme of its delivery to a bioenergy

facility, possibly providing diversification.
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