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Executive Summary

This study was produced as part of a Regional Bioenergy Project funded by the Victorian
Government under the Victorian Local Sustainability Accord. It covers the production, harvesting,
processing, transport, storage and use of biomass for energy. The information comes from a
number of sources and has not been verified. Anyone planning an investment in bioenergy supply
or use should obtain further advice from a range of independent authorities and suppliers.

Bioenergy is renewable energy produced from biological material. Unlike fossil fuels (coal and oil)
bioenergy is renewable because it comes from organic material which has recently stored sunlight in
the form of chemical energy. There are three main ways biomass is turned into energy: Direct
combustion, Gasification and Digestion. Direct combustion is burning the biomass in some form of
apparatus and capturing the heat energy released. Gasification is burning the biomass in a low
oxygen environment. A gas called Syngas is produced that has similar properties to natural gas.
Digestion is the process of breaking down biomass by anaerobic bacteria in an oxygen free
environment. The bacteria produce methane which can be substituted for natural gas.

At present the market for bioenergy feedstock is very small and any producer considering getting
into the bioenergy market will need to work with potential users and suppliers. The two critical
issues are moisture and consistency. A supplier will generally be the link between producer and the
user and will be responsible for the quality and consistency of the feedstock. A present natural gas is
very competitive with biomass but there are significant cost advantages in replacing LPG with
biomass. Anyone considering using biomass as an energy source should be able to answer the
following questions: What type of energy do | need (heat and or power), how much energy do | use
(kilowatt hours) and what does it cost?

Whether you are planning to be a producer, supplier or user of biomass for energy it is important to
realise that bioenergy is just starting to develop and all players must be prepared to understand and
work with others in the industry. It has tremendous potential to reduce user energy costs without
adding to global warming but that potential will not be realised without co-operation.

The information provided in this document is only a guide to the types of systems and resources that
may be available. Always undertake research into the area you may be planning to invest in and
obtain independent advice from a number of sources before making a commitment.

Introduction

This study was produced as part of a Regional Bioenergy Project funded by the Victorian
Government under the Victorian Local Sustainability Accord. It is aimed at individuals businesses
and organisations interested in the benefits bioenergy may have for them.



The study covers the production, harvesting, processing, transport, storage and use of biomass for
energy. The information contained has come from a number of sources and has not been verified.
Anyone planning an investment in bioenergy supply or use should obtain further advice from a range
of independent authorities and suppliers.

What is bioenergy?

Bioenergy is renewable energy produced from biological material. Humans have used bioenergy for
thousands of years in the form of wood fires. Other basic types include vegetable oils as well as
animal fats, oils, bone and dung. It is still the primary energy source for millions of people around
the world.

Unlike fossil fuels (coal and oil) bioenergy is renewable because it comes from organic
material, usually referred to as biomass, which has recently stored sunlight in the form of
chemical energy. Plants store energy from sunlight in a process called photosynthesis.
Sunlight, water and carbon dioxide are combined within green plants to form simple sugars
which the plant uses to grow. The cellulose in the leaves and stems is how this energy is
stored.

When biomass is burned the process is reversed and the carbon dioxide together with water vapor
and energy in the form of heat is released. When plants are regrown, as with crops, the carbon
dioxide is reabsorbed by the growing plants and the cycle continues. In this way bioenergy is
renewable because the carbon is recycled and does not add to atmospheric carbon dioxide.

Types of biomass feedstock
Biomass is the generally solid organic material used for production of heat and electricity

Biofuel is usually liquid transport fuel derived from plant material, vegetable oils and animal fats but
may also include biogas (methane) processed for use in gas powered vehicles.

As a fuel, biomass may include wood, wood waste, straw, manure, sugarcane, and many other by-
products from a variety of agricultural processes. One of the advantages of biomass fuel is that it is
often a by-product, residue or waste-product of other processes, such as farming, animal husbandry
and forestry. In theory this means there is no competition between fuel and food production,
although this is not always the case.

Biomass is often used for home heating by burning the material open fires, heaters and stoves. It
can also be used for heating larger buildings through boilers. Electricity can be produced from
biomass via combustion in steam boilers or Sterling Engines or via gasification. Gasification can be
through anaerobic digestion to produce biogas or a type of incomplete combustion process which
produces a gas called syngas.

Types of bioenergy technology
There are three main ways biomass is turned into energy: Direct combustion, Gasification and
Digestion.

Direct combustion
This is simply burning the biomass in some form of apparatus and capturing the heat energy
released. The type of burning system used depends on the type of biomass to be used as a fuel.



Wood is the most common form of bioenergy fuel and can be used in log form, split block, chipped
and pelleted. Log and split wood is used in manually fed combustion heaters, stoves and boilers.
Wood chips allow some degree of automated feed, particularly in larger boiler systems.

Wood pellets are highly processed wood that has been pressed into uniform pellets. This allows
easier transportation and storage of the material as well as the use of fully automated burner

systems.

’ \ y
Wood Pellets

Other types of biomass such as straw, bagasse, grain husks, agricultural and plantation residue,
short rotation crops and municipal waste can be pelleted.

Gasification

This is burning the biomass in a low oxygen environment. A gas called Syngas is produced that has
similar properties to natural gas. It can be used to for heating and industrial application but is
generally used in engines to generate electricity. Syngas is high in carbon monoxide and can be
dangerous or even fatal in confined spaces. Gasifiers are generally rated by the size of generator
they could power or kilowatts of electricity produced (kWe). Gasifiers generally use wood but can
be designed to run on other forms of biomass.

Digestion

This is the process of breaking down biomass by anaerobic bacteria in an oxygen free environment.
The bacteria produce methane which can be substituted for natural gas. Biomass suitable for
digestion includes animal wastes, food and abattoir waste, shredded green plant material (green
waste). Digesters need to be designed for the material they will use and the resulting gas can be
used for heating and electricity production.

How to use this study

To use this study decide if you are a potential biomass producer, supplier or user then look at the
tables in the appendices. They will give you an idea of the potential income or saving you could
make. If the potential income or savings look worthwhile contact the organisations listed in
appendix 4.


http://www.bing.com/images/search?q=pictures+of+wood+pellets&view=detail&id=3757479EE2C73D6A61E50C8C71F7EC252CD6F430

Bioenergy is most applicable to situations where the user has access to low cost or free biomass. It
can also be applicable if waste disposal costs are high. An individual or organization paying to
dispose of organic waste could use bioenergy to both dispose of the waste and save on energy costs.

Issues for Biomass Producer

Understanding the market

At present the market for bioenergy feedstock is very small and any producer considering getting
into the bioenergy market will need to work with potential users and suppliers. The two critical
issues are moisture and consistency.

Moisture

Unless the feedstock is destine for anaerobic digestion, the moisture content of a potential
feedstock is critical for the successful use of biomass as an energy source. The lower the moisture
content the better. This can be a double edged sword for the producer as the product is normally
sold by weight so lower moisture content will mean less weight per volume. The flip side of this
problem is lower moisture content means a higher quality feedstock and therefore more valuable.

Find out what moisture content your market requires.

Consistency

This is the other critical factor. This means consistency in both product and supply. Most bioenergy
systems are designed to use a particular class of material. This usually refers to the size, shape and
range of the individual fuel particles. Material outside that range can cause blockages to feed
systems. Contamination can damage all parts of the bioenergy installation.

A consistent supply is also important. Biomass is bulky and installations generally do not have large
storage capacity. Regular deliveries of feed stock are important if the bioenergy system is to be
reliable.

Type of biomass produced (crops, crop residue, plantations)

The type of biomass a producer wants to sell is often decided by their current operation. Harvesting
and selling a by-product of current operations is the least risk option for most producers. Growing a
bioenergy crop or plantation requires a significant investment and confidence in the future market.
For a cereal grower, harvesting a percentage of the cereal straw may be a good option. For a
plantation owner, harvesting thinning’s and sawlog residue may be applicable.

The potential to produce biomass should not be limited to growers. By-products and waste from
saw mills, timbers and food processors and even sewerage treatment plants can be used.

Harvesting systems
Below are a few examples of biomass harvesting systems that growers and land managers may be
able to use to produce biomass.



Biobaler harvesting eucalypt plantation residue

Combined harvest and residue baling operation (Glenvar Bale Direct).
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Prototype Mallee harvester (Biosystems Engineering)

Issues for Biomass Transport, Processing and Storage

Understanding the market

Anyone considering becoming a bioenergy feedstock supplier must understand the market and the
needs of potential users. At present the bioenergy market in Victoria is very small and suppliers will
have to work with both potential feedstock producers and users. The supplier will generally be the
link between producer and the user and will be responsible for the quality and consistency of the
feedstock. A present natural gas is very competitive with biomass but there are significant cost
advantages in replacing LPG with biomass. A supplier should target those areas without natural gas
and those using large quantities of LPG.

Transport

Biomass feedstock can be transported in bulk with conventional systems currently used in the grain,
wood chip and fodder industries. The issue that suppliers should consider is the delivery to the end
user. Most bioenergy systems will be using less than a tonne of feedstock per day and have 10 to 20
days on site storage. Access to these storage sites may also be limited to small trucks. Flexible auger
and ducting systems should be considered to allow material to be delivered easily and without dust
or spillage.

Processing

Further processing of biomass adds both cost and value to the product. Screening chips to ensure
there are no oversize pieces will ensure the customer system is reliable. Supply contracts usually
specify the acceptable size and consistency of the feedstock and the supplier may be liable for any
damaged caused to the customers system by oversized material. Other types of processing can
include pelleting and briquetting of the biomass. This increases the density of the feedstock making
it easier and more cost effective to transport but it is costly and energy intensive. It can turn fine
material (sawdust, husks, shells, etc.) into a more usable product.

Chipping whole logs allows the material to be used by automatic feed systems and is less costly than
pelleting. The resulting chips still need to be screened to ensure the material is consistent and won’t
cause problems in the customers feed system.



Quality assurance (consistent type, grade, moisture, no contamination)

As stated earlier, moisture and consistency are the critical elements for biomass feedstock.
Feedstock must be stored undercover during the wetter months to ensure the moisture content is
kept low. This is especially important for pellets which degrade if they become damp.

Wood chips need to be stored initially in low windrows to allow initial air drying then in piles less
than 10m high to avoid spontaneous combustion and mould. Adequate screening of the chip is
important to avoid oversized and long pieces that will jam feed systems. Careful handling of the chip
will reduce the amount of fine material and other contamination such as gravel and stones.

Wood sources from municipal waste must be carefully screened to avoid contaminates such as
treated timber, nails, paint, plastics and glues.

Regular testing of the feedstock at delivery time will ensure the customer gets a uniform, quality
product and protect you from any implication if they have problems with their bioenergy system.

The other area of consistency is reliability of supply. With limited onsite storage, customers will rely
on the supplier to make regular deliveries to ensure they don’t run out of fuel, particularly in the
colder months.

Issues for Biomass User

Energy Required
Anyone considering using biomass as an energy source should be able to answer the following
questions:

1. What type of energy do | need (heat and or power)?
2. How much energy do | use (kilowatt hours)?
3. What does it cost?

When looking at your energy use consider the time of day you use the most energy and the time of
year. A detailed record of your energy use may be available from your energy supplier. Knowing
what your energy costs are will allow you to compare systems.

A bioenergy system supplier will be able to use this information to design an appropriate system for
your needs. Remember that an average usage level may not be the peak load. Look at your usage
pattern and choose a system that will deliver the level of supply you need. A back up system that
can also cover the occasional peak load make be a lower cost option than one that can handle the
peaks but runs most of the time below maximum efficiency. A buffer tank on a hydronic heating
system can prevent the boiler cycling at the minimum (inefficient) output. Your system supplier
should be able to advise the best option.



Available feedstock
The next question when considering bioenergy is what types of biomass do | produce or are easily
available in my area?

Bioenergy systems are generally designed to use a particular type and size of biomass and there are
systems available to use almost any type of biomass. Keep in mind that a system designed to use
one type of fuel may not be able to use other types. For example, a heater designed to use wood
pellets will not be able to use course wood chip and a boiler designed to run on wood chip will not
be able to use straw (although it will work with pellets).

Choosing appropriate technology

Most small bioenergy systems are available in either manual or automatic feed systems. Manual
feed systems are generally cheaper but require constant attention. If labour is available or the usage
is limited then a manual system may be appropriate.

Feedstock supply and storage

The type of feedstock to used and its availability will determine what supply system and storage
facility is required. If the feedstock is waste produced continually on site, e.g. offcuts in a timber
processing facility, then the storage and supply system will be minimal. On the other hand, if the
feedstock must be transported some distance then a large fuel bunker may be warranted to
minimise transport costs. You need to confirm the supply of fuel for your bioenergy system. An
unreliable supplier or source could leave you either without heating or using your backup system
more than you should.

Final step

Once you have decided on each of the issues about you can then approach a bioenergy system
supplier to install a system for you. Start with the type of biomass you want to use then the type of
system to produce the type of energy you want and finally the size of unit needed to produce the
amount of energy you need. Remember that an average usage level may not be the peak load. Look
at your usage pattern and choose a system that will deliver the level of supply you need. A back up
system that can also cover the occasional peak load make be a lower cost option than one that can
handle the peaks but runs most of the time below maximum efficiency. A buffer tank on a hydronic
heating system can prevent the boiler cycling at the minimum (inefficient) output. Your system
supplier should be able to advise the best option.

Conclusions

Whether you are planning to be a producer, supplier or user of biomass for energy it is important to
realise that bioenergy is just starting to develop and all players must be prepared to understand and
work with others in the industry. It has tremendous potential to reduce user energy costs without
adding to global warming but that potential will not be realised without co-operation.

The information provided in this document is only a guide to the types of systems and resources that
may be available. Always undertake research into the area you may be planning to invest in and
obtain independent advice from a number of sources before making a commitment.
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Appendix 1 - Potentially Biomass Availability

Region Resource Type Location Resource Available Onsite Price -
Condition Quantity - $/tonne
tonne/year
Chipped green
Central Highlands Sawmill Residue Pyrenees Sawmill - Chute to G50 1,600 | $ 63.00
Chipped green
Sawmill Residue Other Ballarat Mills to G50 2,450 S 63.00
Sawdust Timber Mills/Processors Mixed 3,038 | S 14.00
Molder Shavings Timber Processors Dry 1,011 | $ 14.00
Dockings Timber Processors Dry, mixed size 1,011 S 30.00
Bark Timber Mills/Processors Mixed 2,026 | S 30.00
Green peelings
Post Peelings McVilly Timber to G100 500 | $ 75.00
Harvesting Residue - | Plantation < 50km from As left by
Pine Ballarat harvesting 6,739 S 2.00
Harvesting Residue - | Plantation < 50km from As left by
Blue Gum Ballarat harvesting 64,193 | S 2.00
Cropping < 100km from As left by
Crop Stubble Ballarat harvesting 560,000 | $ 5.00
Municipal Central Highlands Council As collected or
Green/Wood Waste | Transfer Stations deposited 23,000 S -
Sewerage Sludge Treatment Plants Dry 2,600 | S -
Animal Waste On farm Wet 40,000 | $ -
Processed into
Municipal Waste Landfill RDF 31,000 | $ -
As left by
Wimmera Southern Mallee Crop Stubble Throughout Region harvesting 472,157 | $ 5.00
Potential kerb
side collection
Municipal and transfer
Green/Wood Waste | Throughout Wimmera stations 11,310 | S -
Sewerage Sludge Treatment works Dry 9,500 | $ -
Animal Waste On Farm Wet/Dry 85,853 S -
Processed into
Municipal Waste Landfill RDF 11000 | $ -
Processing Waste At plant/abattoir Wet 21,063 S -
TOTAL 1,348,451
Source: Biomass quantities from Central Highlands Bioenergy Scoping Study 15% of average yield —
2009 (CHBSS) and Wimmera Bioenergy Resource Audit 2010. Onsite biomass DPI
prices from CHBSS or estimated. Cartage and storage rates from AWB 2012
for Berry Bank.  Refuse Derived F.uel (RDF) price average for US ($13 - $67). 50% of average yield -
Harvesting rates based on Weekly Times Contractor Rates and US forestry CHBSS

websites. UB gas and electricity data supplied by UB Sustainability Officer,

Dale Boucher.
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Appendix 2 - Potential Biomass Transport, Processing and Storage Opportunities

Resource Type — Available Onsite Harvesting Cartage Processing Storage Total Delivered
Central Highland Quantity - Price - Cost - Cost - Cost - Cost - Value
tonne/year | S$/tonne $/tonne $/tonne S/tonne S/tonne

$

Sawmill Residue 1,600 63.00 S - S 17.00 S - S 23.00 S 164,800
$

Sawmill Residue 2,450 63.00 S - $ 17.00 S - S 23.00 S 252,350
$

Sawdust 3,038 14.00 S - S 17.00 S - S 23.00 S 164,052
$

Molder Shavings 1,011 14.00 S - $ 17.00 S - S 23.00 S 54,594
$

Dockings 1,011 30.00 S - S 17.00 S - S 23.00 S 70,770
$

Bark 2,026 30.00 | $ - $ 1700 | $ - $ 23.00 | $§ 141,820
$

Post Peelings 500 75.00 S - $ 17.00 S - $ 23.00 S 57,500
$

Harvesting Residue - Pine 6,739 2.00 S 21.00 S 17.00 | S 8.00 S 23.00 S 478,469
$

Harvesting Residue - Blue Gum 64,193 2.00 $ 21.00 $ 1700 | S 8.00 $ 23.00 $ 4,557,703
$

Crop Stubble 560,000 5.00 S 25.00 S 17.00 S - S 23.00 $ 39,200,000
$

Municipal Green/Wood Waste 23,000 - S - S 17.00 $  50.00 S 23.00 $ 2,070,000
$

Sewerage Sludge 2,600 - S - S 17.00 S - S 23.00 S 104,000
$

Animal Waste 40,000 - S - $ 17.00 S - S  2.00 S 760,000
$

Municipal Waste 31,000 - S - S 17.00 S 40.00 S 23.00 S 2,480,000

Resource Type —

Wimmera Southern Mallee
$

Crop Stubble 472,157 5.00 S 25.00 S 17.00 S - S 23.00 $ 33,050,990

Municipal Green/Wood Waste 11,310 S - S - S 17.00 $  50.00 S 23.00 $ 1,017,900

Sewerage Sludge 9,500 S - S - S 17.00 S - S 23.00 S 380,000

Animal Waste 85,853 S - S - S 17.00 S - S 2.00 $ 1,631,207

Municipal Waste 11000 S - S - S 17.00 S 40.00 S 23.00 S 880,000

Processing Waste 21,063 S - S - S 17.00 S - S 2.00 5 400,197

TOTAL 1,348,451 $ 87,916,352

Source: Biomass quantities from Central Highlands Bioenergy Scoping Study 2009 15% of average yield —

(CHBSS) and Wimmera Bioenergy Resource Audit 2010. Onsite biomass prices from DPI

CHBSS or estimated. Cartage and storage rates from AWB 2012 for Berry Bank.

Refuse Dgrlved Fuel (RDF) price average for US ($13 -.$67). Harvesting rates. b.ased on 50% of average yield -

Weekly Times Contractor Rates and US forestry websites. UB gas and electricity data CHBSS

supplied by UB Sustainability Officer, Dale Boucher.
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Appendix 3 - Potential Biomass Users

User (Potential) Demand - Amount - Current Fuel | Current Cost Bioenergy Biomass Bioenergy Fuel
Type kWh/year | Type (estimated) Alternative Quantity - Cost
(Heat/Power) tonne/year
Beaufort Hospital Heat 771,708 | LPG S 82,683.00 | Wood Chip 222 | §$ 22,866.00
Ararat YMCA Indoor
Pool Heat 2,766,944 | Natural Gas $109,571.00 Wood Waste 791 S 71,150
Ararat YMCA Indoor
Pool Power 321,120 Electricity S 87,826 Wood Waste 387 S 34,820
University of Ballarat -
Ararat Campus Heat 52,493 | Natural Gas S 2,520 | Wood Chip 15 S 1,545
University of Ballarat -
Ararat Campus Power 50,249 | Electricity S 7,939 | Wood Chip 61 S 6,236
University of Ballarat -
Camp St Campus Heat 1,613,835 Natural Gas S 77,464 Wood Chip 461 S 47,493
University of Ballarat -
Camp St Campus Power 661,983 | Electricity S 104,593 Wood Chip 798 S 82,150
University of Ballarat -
Horsham Campus Heat 358,736 | Natural Gas S 17,219 | Straw 90 S 6,278
University of Ballarat -
Horsham Campus Power 503,839 | Electricity S 79,607 Straw 752 S 52,640
University of Ballarat -
Mt Helen Campus Heat 12,358,554 | Natural Gas S 444,908 Wood Chip 3,531 S 363,695
University of Ballarat -
Mt Helen Campus Power 4,820,909 | Electricity $ 761,704 | Wood Chip 5,808 S 598,257
University of Ballarat -
SMB Campus Heat 240,592 | Natural Gas S 11,548 | Wood Chip 69 S 7,080
University of Ballarat -
SMB Campus Power 1,947,865 | Electricity $ 307,763 | Wood Chip 2,907 S 299,448
GWM Water Power 10,137,250 | Electricity S 2,772,538 | Straw 15,130 S 1,059,116
Pyrenees Shire -
Municipal Offices Power 168,000 | Electricity S 39,967 | Wood Chip 251 S 25,827
Burnside Road Poultry
Farms - Bannockburn Heat 1,750,000 LPG S 87,000 Wood Chip 500 S 51,500
Lethbridge
Incineration
/Cogeneration
(Bamganie Group) - Heat- co-gen S
Lethbridge potential 4,200,000 LPG 450,000 Wood Chip 1,200 S 123,600
Below is an example of a bioenergy option.
45kWe Bioenergy System Annual Budget
ITEM CAPITAL COST INCOME EXPENDITURE
Spanner 45kWe Wood Power System (see appendix 4 for details) $ 270,000.00
Installation cost (Shedding, fuel storage and connection costs (estimated) $230,000.00
Labour — Refill fuel bunker -2 hrs per week @ $40/hr, system maintenance - 30
hrs/year @ $100/hr S 7,160.00
Fuel - green/wood waste shredded and dry - 360 tonne @ $50/tonne $ 18,000.00
Generator service items (oil, filter, etc) S 1,000.00
Overhead costs including capital recovery over 10 years S 70,000.00
Electricity Sales - 360,000kWh @ $0.16/kWh $ 57,600.00
Heating value - 960,000, kwh @ $0.05/kwh (Natural Gas) S 48,000.00
TOTALS $ 500,000.00 $ 105,600.00 $96,160.00
Note: The system would produce a small profit at current energy prices. If prices rise
or a more expensive energy form like LPG is used then the return would be greater.
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Appendix 4
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Electricity and Heating from Wood
Spanner Wood Power-Systems
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The Spanner Group: Our Experience. Your Success.

Otto Spanner GmbH, with its main location in Bayerbach,
has over 60 years of experience in the metal processing
business as a reliable medium-sized partner in the industry.
Long-time clients like BMW, Porsche, or AEG appreciate
the commitment our company makes to them.

In numbers:

Annual Sales 2011: 75 Million €
Employees: 360

Floor space: 26.000 sgm
2011 Investments: 3.5 Million €

Our subsidiary, Spanner Re” GmbH, founded in 2004 pro-
duces innovative, economically attractive technologies in
the area of renewable energy. Spanner Re2 is one of
Germany largest manufacturers of complete biomass hea-
ting systems for reputable heating companies such as
Buderus, Biotech, Brunner, KWB, and Wolf. The second
successful strand is its own frequently patented Spanner
Wood Power Systems, which has become Europe’s most
frequently sold wood gasifier BHKW.

Spanner Re” in numbers:
Employees: 80
Floor space: 7.000 gm

15



Spanner Wood Power Systems: Guaranteed Technology that Pays

For many of us expenses for gas, oil, and electricity have
risen significantly in the last few years. Energy is becoming
more and more of an important cost factor — particularly for
commercial industries, hotels, cooperatives, and farms.
However, these days there are also attractive service possi-
bilities with renewable energy. It is becoming more lucrative
to become independent and increase your own value. Now
is the time to invest for the coming years.

In comparison to other renewable energy sources, Spanner
Wood Power Systems offer a decisive advantage: they
create electricity and heat when these are needed - at the
simple press of a button: warmth for your buildings, drying
systems or local heating network — and electricity that you
can use yourself or feed back into the network. Spanner
Wood Power Systems are the only wood-powered heaters
that pay for themselves and that have already stood the test
of time.

Wood chips are readily available in large quantities around
the world. They are not related to food sources and until
now have only been burned. In order to replace two nuclear
power plants, only 50% of the wood used thermally in
Germany would need to be used. The potential is huge. We
will help you to use wood power successfully. Come talk

with us.
g Bee

Sincerely, Thomas Bleul, Dip. Ing. Executive Director
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There are plenty of good reasons to choose a Spanner Wood Power System:

Earn more with Input Refunding

The Spanner Wood Power System, with its excellent capa-
city for heating, is great value for all uses. The more heat
that is needed, the more it produces energy that you can
use to feed it.

Efficient Heating System

Our innovative power heating coupling concept uses the
raw material wood chips especially efficiently. It is, after all,
too good to burn!

Fosters Independence

You can get natural wood chips for operating the Spanner
Wood Power System easily and locally. This allows you to
use local resources efficiently and to gain independence
from large energy suppliers.

Innovative technology,

time-tested system technologies

No experiments! Our systems combine our decades of
experience in the industry with innovative processing tech-
nology — modern, solid technology.

Successful on the Job

Spanner Wood Power Systems have for many years sup-
plied numerous agricultural and forest operations, hotels,
and inns as well as local heating network with heat and
power.
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Agriculture
* Pig breeders
* Feedlots
* Milk production businesses
* Nurseries/greenhouses
* Businesses with drying systems

Forestry
* Forest owners
* Forest thinning operations
* Saw mills

Hotels and Inns
¢ Farming operations that have vacation accommodations
* Inns in rural locations that require heating and electricity
e Vacation communities
e Agricultural education centers
* Sheltered workshops for the disabled

A Spanner Wood Power System is always ideal where a lot of heating is needed:

Local Heating Network

* Communities made up of multiple buildings with heating
and electricity needs (e.g. sustainable energy communi
ties, village sections, courtyards, alm settlements)

* Farming or forest operations near systems with heating
needs (e.g. swimming pools, commercial buildings, public
buildings, assistance centers, hospitals)

18



The Spanner Wood Power System

The Spanner Wood Power System is comprised of the
Spanner Wood Gasifier and the Spanner Combined Heat
and Power Unit (BHKW).

The Spanner wood gasifier is based on a process that was
conceived by the inventor, Bernd Joos. The heart of the
machine, the so-called Reformer, produces pure wood gas
from wood chips through a controlled process. The BHKW
is operated with the wood gas. The heat created can be
used for heating buildings, for drying systems or for the

local heating networks. The power created is fed into the

network and refunded.

Product Reference HK 30 HK 45

Electrical performance 30 kW 45 kW

Thermal performance 80 kW 120 kW

Wood chips used 30 kg/h 45 kg/h

Wood chips used 180t 270t

at 6,000 operation hours 700 - 1.150 SRM  1.000 - 1.750 SRM
Quality of wood chips Size G30 - G40

Maximum moisture level: 15 %
Maximum fine elements (graining: <4 mm): 30%

Electrical output
Voltage / frequency

400V /50 Hz

Thermal output
Pre-/ return flow temperature

max. 90 °C / max. 75 °C

Measurements
Wood gas system (LxBxH)

Spanner Combined Heat and Power Unit (BHKW)

5.406 x 2.050 x 2.350 mm

Measurements
BHKW - Unit (LxBxH)

2.250 x 990 x 1.470 mm

Required surface

Min.6 x5 m

Required room height

Min.26-3,4m
Each according to wood chips
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Spanner Wood Gasifier
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Spanner Wood Power Technology

Touch Screen for
simple operation

Robust motor for
wood gas operation

Effective sound Remote control through

dampeners for operation the internet or mobile
with minimal noise phone

Regulated catalyzer for
clean exhaust

Operating
panel

Control
electronics

Electricity

Robust industry-electronics
with reliable brand-name
components

High-performance
asynchronic generator
for permanent operation

Double security chain for
maximum operational safety

High-efficiency power
heat coupling

Spanner Combined Heat and Power Unit (BHKW)
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Wood
Guaranteed fine-filtered Chips

tar-free wood gas
Wood Chip
Input

Fully automatic full
level monitoring

Temperature resistant
stainless steel for
constant operation

Intelligent self-cleaning

temperature
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Wood Chip
Sluice
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conveyer

Sluice controlled by need Precisely regulated air Compact firebed
with XXL cross cut for bubbles for wood gas with 3-D temperature
highest reliability production monitoring

Automatic cutting of metallic Automatic turn grate

foreign objects

Spanner Wood Gasifier
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Operator:
Details:

Location:
Electricity use:
Heating use:

System:
Performance:

Commissioning date:
Annual performance:

Wood chip usage:
Wood chip source:

Cattle Farm
300 bulls and 120 calves,

heated surface for calves: 400 square meters
Rottal Inn district, Bavaria

input into the public electricity network;
remuneration according to EEG
barns and residence; grain drying

Spanner Wood Power System HK 30

30 kWel and 80 kWth

September 2009

7, 500 hours of operation

1,000 to 1,100 cubic meters per year

energy wood trade and individual production

Operator:
Details:

Location:
Electricity use:
Heating use:

System:
Performance:

Commissioning date:
Annual performance:

Wood chip usage:
Wood chip source:

300 breeding sows, barn space 1,200 square meters

Production of 7,000 pigs per year
Landshut district, Bavaria

input into the public electricity network;
remuneration according to EEG
barns and residence, drying

Spanner Wood Power System HK 30

30 kWel and 80 kWth

July 2011

8,000 hours of operation

1,000 cubic meters per year

energy wood trade and individual production
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Operator:
Details:

Location:
Electricity use:
Heating use:

System:
Performance:
Commissioning date:
Annual performance:
Wood chip usage:
Wood chip source:

Bioland-Bauer
22 Milchkiihe, Heutrocknung

Késerei verarbeitet 85.000 Liter pro Jahr
Landkreis Freising, Bayern

input into the public electricity network;
remuneration according to EEG

hay drying, dairy,

barns and residence

Spanner Wood Power System HK 30

30 kWel and 80 kWth

April 2009

5,000 hours of operation

600 - 700 cubic meters per year

energy wood trade and individual production

Operator:
Details:

Location:
Electricity use:
Heating use:

System:
Performance:
Commissioning date:
Annual performance:
Wood chip usage:
Wood chip source:

Wood Processing
Processing of

1,000 to 1,500 cubic meters of wood
Landshut district, Bavaria

input into the public electricity network;
remuneration according to EEG
wood-drying, heating for the workshops
and residence

Spanner Wood Power System HK 30
30 kWel und 80 kWth

November 2009

8,000 hours of operation

800 cubic meters per year

individual production
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Operator:
Details:

Location:
Electricity use:
Heating use:

ASystem:
Performance:

Commissioning date:
Annual performance:

Wood chip usage:
Wood chip source:

Energy wood producer, organic farmer
50-60,000 cubic meters of wood chips;

cattle; vacation quarters on the farm
Meran South Tirol, Italy

input into the public electricity network,
remuneration according to ltalian law
heating buildings, drying of wood chips

Spanner Wood Power System HK 45
45 kWel and 120 kWth

February 2011

7,000 hours of operation

1,200 cubic meters per year
individual production with own drying

Operator:
Details::

Location:
Electricity use:
Heating use:

System:
Performance:

Commissioning date:
Annual performance:

Wood chip usage:
Wood chip source:

Property owner

Supermarket, physical-therapy practice doctor’s,

practice, manicure studio, hotel and restaurant
Passeiertal, South Tirol, Italy

input into the public electricity network,
remuneration according to ltalian law
heating buildings, drying of wood chips

2 Spanner Wood Power Systems HK 45
2 x 45 kWel and 2 x 120 kWth

February 2011

6,000 hours of operation per system
2,000 cubic meters per year

Energy wood trade
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Operator:
Details:

Location::
Electricity use:
Heating use:

System:
Performance:

Commissioning date:
Annual performance:

Wood chip usage:
Wood chip source:

Sanitation and Heating Construction
Local heating network with 870 m length supplied

13 commercial operations and 27 private residenci
Ebersberg district, Bavaria

input into the public electricity network;
remuneration according to EEG
local heating network for heating buildings

Spanner Wood Power System HK 45
45 kWel and 120 kWth

December 2010

6,000 hours of operation

approx. 1,200 cubic meters per year
Energy wood trade

Operator:
Details:

Location:
Electricity use:
Heating use:

System:
Performance:

Commissioning date:
Annual performance:

Wood chip usage:
Wood chip source:

Cooperative
113 residents, 25 residencies heating network

with a conductor 1500 m long
Neumarkt district, Bavaria

input into the public electricity network;
remuneration according to EEG
local heating network for heating buildings

Spanner Wood Power System HK 30
30 kWel and 80 kWth

November 2011

7,500 hours of operation

approx. 1,000 cubic meters per year
90% individual production
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Financing & Support

Support

With a Spanner Wood Power System you not only create
environmentally friendly and efficient heating and electricity,
you can also profit from numerous national and regional sup-
port programs. Within the parameters of our Europe-wide
network, we always have the most up-to-date information
regarding the latest legal framework conditions.

Ask us. We will gladly give you comprehensive advice about
the support possibilities in your region.

Financing

We have put a lot of effort into making financing for your
Spanner Wood Power System as easy as possible. Many
banks already recognize the Spanner Wood Power System
as a financing object. We would be glad to put you in touch
with appropriate contact persons in your region. Beyond this
we offer you pre-filled forms and comprehensive support in
taking care of the formalities.

Efficiency

For the individual calculation of efficiency, the local frame-

work conditions of your project will also be taken into

account:

v Costs of wood chips

v Amount of the required heating energy

v Value of the employees needed to regularly maintain the
system

v Scope of the complete investment

v Running time of the system in operational hours per year
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Your Path to Wood Energy

The advantages of the Spanner Wood Power System are
compelling Now you would like to know if they make
sense for you? Using the following short checklist, you
can get an initial overview of the prerequisites for an eco-
nomically sensible implementation of a Spanner Wood
Power System:

”\‘ :. a ,'¢
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v Do have an annual heating requirement of
300,000 kWh. This is equivalent to using 30,000 liters
of heating oil per year.

v You are located in an area where a forest is being
thinned or you have another way of easily obtaining
wood chips.

v You are prepared to plan an average of 20 minutes

per day to operate your system.

We would be happy to advise you about your personal usage
and the financial advantages available to you using a Wood

Power System for your purposes. Please give us a call.

Advice Hotline: 08773 707 98-288
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Your local partners:

Spanner R¢;

Spanner Re? (Renewable Energy Experts) GmbH
NiederfeldstraBe 38
D - 84088 Neufahrn i. NB

Advice Hotline: +49 (0) 8773 707 98 - 288
Telephone: +49 (0) 8773 707 98- 0
Fax: +49 (0) 8773 707 98 - 299
E-Mail: info@holz-kraft.de
Internet: www.holz-kraft.de
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