
Biomass Utilisation for Energy Supply



The future energy supply of
mankind is characterised by the
increasing energy demand of the
growing population, the limitation
of fossil fuels and the impacts of
the energy utilisation on the envi-
ronment, in particular the question
of greenhouse gas emissions.

With their huge potential, the
widespread application of renew-
able energy systems can con-
tribute significantly to the long-
term world energy supply.

One of the various renewable
energy options is the utilisation of
biomass. Today, biomass already
contributes to about 14% of the
worldÕs energy supply and is con-
sidered one of the key renewable
energy resources of the future.

Biomass refers to all forms of
plant-based material that can be
converted into usable energy,
such as wood, sugarcane, crop
and forestry residues, and animal
manure. 

The energy supply from bio-
mass is considered nearly CO2-
neutral and the utilisation of bio-
mass as substitution of fossil fuels
therefore contributes to the reduc-
tion of CO2 emissions.

Biomass offers considerable
flexibility of fuel supply due to the
range and the diversity of fuels
which can be produced at small
or large scales, in a centralised or
dispersed manner. It can be burnt
directly, converted to liquid fuels
(for transportation), anaerobically
digested to produce biogas, or
gasified by means of pyrolysis.

At present, solid biomass is
usually burnt directly and then
used to produce energy for room-

heating or for other heat-demand-
ing applications like cooking or
certain industrial applications,
such as co-generation of electrici-
ty and process steam at sugar
factories, paper mills and wood
processing factories.

Gaseous energy sources from
biomass, such as biogas, sewage
or landfill gas, are currently either
used for electricity generation or
for heating purposes. In the case
of power generation today mostly
gas engines coupled with electric
generators are used. If sufficient
heat demand exists close to the
location where the biogas is gen-
erated, it is common to make use
of waste heat of the gas engines.

Today, a lot of research and
development programmes aim at
developing biomass gasification
technologies. The overall objective
is to produce an energy source
which can be fed into modern gas
turbines and thus to make use of
advanced gas-combined-cycle-
technologies. 

World-wide, there are some
pilot demonstration projects in this
field, but generally it is true to say
that the biomass gasification tech-
nology is still in a pre-commercial
phase. 

Examples for liquified energy
sources out of biomass are rape
oil or ethanol. A comparably high
amount of energy and cost inputs
is necessary to produce such liq-
uid energy sources. This is the
reason why liquid energy sources
from biomass should mainly be
applied to substitute liquid fossil
fuels in the transportation sector. 

As power generation with bio-
mass normally substitutes the
combustion of fossil fuels, the util-
isation of biomass contributes to
the global CO2 reduction. During
their growth plants absorb the

greenhouse gas CO2, and the
combustion of plant material for
energy supply purposes releases
the same amount of CO2 as a
natural decomposition of the
plants.

Experience and Services
of Lahmeyer International

Based on the extensive experi-
ence with any kind of thermal
power generation, including,
among others, boiler and gasi-
fication technology, I&C, electrical
and civil engineering, Lahmeyer
International offers all consulting
services related to the implemen-
tation of biomass power plants. 
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Biomass Power Plants

Lahmeyer International has
been involved as technical ad-
visor for owners, investors, devel-
opers as well as for banks in sev-
eral biomass combustion power
plants. Residual wood is mostly
the main source of energy. Straw
or other kinds of residues are
being used as well. Biomass re-
source studies, planning, engi-
neering and concept design for
biomass power plants, economic
and environmental input analysis
and supervision of construction
have been carried out by
Lahmeyer International in a num-
ber of projects.

Rural Energy Supply

Biomass is considered an
important energy resource in ma-
ny developing countries. The
investigation of biomass supply
options is often an integrated part
of regional development projects
all over the world. Here,
Lahmeyer International can assist
with all services related to rural
energy supply with biomass. 

Lahmeyer InternationalÕs
scope of services comprise all re-
quired stages of applications for
the energy supply with biomass,
from the first investigations and
assessments up to the imple-
mentation and operation of bio-
mass power stations.

Biofuels

To use secondary fuels like
ethanol or rape oil gained from
biomass is regarded as increas-
ingly important. Lahmeyer
International can provide pro-
found expertise from market
studies, feasibility assessment or
engineering services for imple-
mentation of biomass fuel pro-
cessing plants. 

Our services with regard to
biomass utilisation for
energy supply:

¥ biomass resource assessment
¥ development and implemen-

tation of biomass energy
projects

¥ feasibility studies and energy
concepts 

¥ wood fuel studies
¥ decentralised biomass applica-

tions in developing countries
¥ due diligence and project

monitoring on behalf of banks
and investors

¥ economic and financial
analysis of biomass energy
projects

¥ layout and conceptual design
of biomass power stations

¥ environmental impact
assessment of biomass power
stations

¥ supervision of construction
and commissioning of bio-
mass power stations

¥ witnessing of acceptance and
performance tests

¥ assistance with regard to the
operation of biomass power
stations

CO2 emissions for the 
combustion of coal and biomass

[kg CO2/GJ] Coal Miscanthus

Preparation 3.4 6.2

Combustion 93.2 103.0

Credit 0.0 -103.0

Total 96.6 6.2

Table: CO2 emissions for the combustion
of coal and biomass
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Solid Biomass
• wood
• straw
• crop residues

Oil Plants
• rape seed
• sunflowers

Combustion

Gasification

Liquefaction

Water-steam
cycle
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Gas
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Combustion
Engine

Biomass Power Costs
Capacity of Power Plant: 25 MWel
Cost of Biomass: 40 US$/dry ton

Table: Cost of power generation with
biomass (wood and agricultural residues):
Steam Cycle and Biomass Integrated
Gasification Gas Turbine (BIG-GT)
Technology.

Steam Cycle BIG-GT Cycle

Efficiency 20 % 45 %
$/kW 1,800 1,300-1,500
Load Factor 85 % 85 %

Ex-Plant Cost (US Cents/kWh)

O&M 0.5 0.5
Fuel 3.6 1.6
Capital 
Recovery 4.2 3.0-3.6
Total 8.3 5.1 -5.6




