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FAMILY-OWNED COMPANY /1IN T T T
Commitment for the Future
For the inventive talent

A Swabian inventive spirit combines profession with know-how and with his
innovative inventions creates the basis of a globally operating company:
The success story of the LIPP Company is in character of the “Musterlandle”

(model state) Baden-Wirttemberg, but its development is far from being
ordinary.

More than 50 years ago, Xaver Lipp founded the family-run enterprise LIPP
GmbH. Thanks to his inventive talent and his keen sense of observation he
obtained a knowledge that led to major inventions and patents in the field
of metal processing — thus setting standards in tank and plant construction
for more than 35 years now. The LIPP double-fold system, as the basis

for tank construction, and the use of the patented duplex material Verinox
for highest quality demands, are milestones that have notably shaped the
company. Today, the LIPP GmbH is a technological leader in the field of tank
and system solutions including the construction of biogas plants. LIPP has

set standards and won several awards for the durable high quality of its
products.

Paving the way for success:
Duplex material Verinox

In 1992, Roland Lipp followed his father as managing director. In 2011,
Manuel Lipp took over as managing director in the third generation.

The company founder Xaver Lipp is still working, decisively pushing forward
the technical developments.

First agricultural biogas plant

in Europe in modular construction,
1972.
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The System

As early as 1970, Xaver Lipp had the idea for the unique
double-fold system, which signified a quantum leap in the
field of tank technology and has stood the test in the
construction of containers and tanks in innumerable plants
to the present day.

The system involves steel bands being interlinked by folds
giving the inside of the tank an edgeless and smooth
surface. Additionally, the double-fold system guarantees
maximum tightness and stability.

The LIPP System has already been successfully used in
more than 80 countries.

{ ble
flexible, sta .
secure construction

technology
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The Assembly

The LIPP double-fold system is the fastest and easiest
technique for the flexible construction of reliable containers
and tanks at the customer’s location.

Characteristic of the system are the transportable assembly
devices, allowing the construction of tanks by steel bands
with varying diameter and height. The mostly automated
production process permits a continuous variable installa-
tion within a short time.

Prefabricated modules can be assembled subsequently.
Thus, we guarantee high quality for each project -
worldwide.

efficient
on-site assembly
flexible sizes
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Unlimited Possibilities

VARIABLE /T T T T T

Our Materials

In order to meet the specific needs and requirements of
our customers, LIPP covers a wide variety of materials.
Depending on the substrate-specific requirements, the
spectrum ranges from galvanised steel to high-alloyed
stainless steels (e.g. 1.4301 [304] or 1.4571 [316i]).

A special material, Verinox, was developed by LIPP and

won the Baden-Wdrttemberg Innovation Award in 2005.

It combines galvanised steel for the outside and stainless

steel for the inside of the tank. After in-house production,

the coiled material is delivered to the construction site. »

Verinox impresses with a favourable cost-benefit ratio The material “Verinox” is produced in-house
and guarantees lasting reliability.

LIPP MAGAZINE Biogas Plants




Modular Design from e e T i
40 kW to over 5 MW | i

LIPP manufactures both complete plants — from the
substrate reception to the biogas utilisation — as well
as individual components. The modular structure allows
implementing all specific customer requirements, with all
services coming from only one source.

Whether you need a small plant, processing liquid manure
with 40 kW, or a large-scale plant, processing various
substrates with over five MW — LIPP offers customized bio-
gas plants that are optimally tailored to the wishes, spatial
possibilities and individual substrate range of the customer.
The worldwide unique construction technology al-
lows variable tank and digester sizes from 3 to more
than 40 m diameter.
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the digester

Substrate Treatment
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Handled by Experts

The variety of substrates, which are used as raw material
for biogas plants, requires strict observance with regard to
the appropriate planning of a plant. A plant operator using
liquid manure as substrate, needs different storage and
processing possibilities than an operator who mainly uses
sugar beets for energy production in his biogas plant.
With more than 35 years of experience in the field of tank
manufacturing, LIPP has developed specific storage tanks.
They are tailor-made and relate to the characteristics of
the respective substrate from the moment at which it is
placed in storage or being pre-treated, always focusing on
the greatest possible energy yield.

Open interim storage of substrates means energy
loss. LIPP came up with airtight storage tanks for the con-
servation of suitable substrates, which can later be auto-
matically pumped into the digester all year long. This way
the airtight tanks help to turn an energy loss into an
energy yield, respectively a higher gas yield, and can
additionally prevent unpleasant odour emissions.
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LIPP Betavator
from 100 to 10.000 m?

The LIPP Betavator is suitable for the ideal
and all year round storage (silaging) of
sugar beets and other root crops, which
achieve high biogas yields per hectare of
cultivated land.

After the sugar beets have been mashed,
they are pumped directly into the airtight
LIPP Betavator, where the high-quality
silage is preserved.

T T T
LIPP Hydrolysis
from 100 to 2.000 m?

The employment of the technically highly
advanced LIPP hydrolysis process offers a
special advantage. Here, the substrates
are pre-treated at 30 to 50°C in a special
hydrolysis tank which is installed up-
stream of the digester. The procedure
results in the splitting up and pre-acidifi-
cation of the long-chain carbohydrates,
fat, and proteins.

This two-step process considerably shor-
tens the dwelling time in the digester and
achieves a higher methane yield in con-
junction with high process reliability and
flexibility regarding the use of substrates.
Furthermore, the high substrate digestion
reduces the necessary energy input
needed for circulation in the digester.

Hydrolysis as concrete construction

“Significantly better substrate preparation
in the LIPP Betavator results in

high gas yields with shorter dwelling time
in the digester.”

LT
LIPP Ligavator
from 100 to 10.000 m?

The LIPP Ligavator was especially de-
veloped for the liquid preservation of
wet maize and grain. After the substrate
has been mixed by passing the filling
auger (Ligamix), it is subsequently
pumped into the Ligavator. This saves
the operator the troublesome and
time-consuming feeding of the digester
and the energy remains in the substrate
until its transformation into biogas.

Feeding of the LIPP Ligavator

LIPP Hydrolysis Tank

"A two-step fermentation-process
with upstream hydrolysis

allows high substrate digestion
and process reliability.”
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LIPP KomBio-Reactor
from 100 to 2.500 m?

The patented LIPP KomBio-Reactor, a
digester with integrated gas storage, con-
stitutes the centrepiece of the modular
0 LIPP biogas plant. Owing to the efficient
B 10 g das Tec h no I Ogy on-site production with the LIPP double-
fold system, it is available in a variety of

sizes and is working substrate flexible.

AT

The integrated gas storage is situated

above the digester. The surrounding steel

shell additionally protects the gas accu-

mulator from wind, UV-radiation, and

bad weather conditions, while the roof

decreases the required heat output

during winter. Assembly of wall heating, insulation, and outer cladding

“The exterior wall-heating provides
for uniform heating treatment of
the substrate and, thus, guarantees
a constant fermentation process.”

Gas storage

Stainless steel tank (Verinox)
Digester

Wall heating

Insulation
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Independent through Renewable Energies

ABBEY OF MUNSTERSCHWARZACH

In 2000, Abbot Fidelis Rupert and Father Anselm Grin
formulated an ambitious goal: Within ten years, the
monastery was supposed to be supplied exclusively with
renewable energies.

Just how ambitious this goal was, can be guessed by the
size of the monastery. According to Brother Edmar, “the
monastery itself is home for 100 monks. Also belonging

” ; to the monastery is a secondary school with more than
The blogas p/ant 900 pupils and a guesthouse with 80 beds. Another 200

’ persons are working in production plants and workshops
saves us 735 000 /Itres belonging to the monastery.”
. . 17”7
Of heat,ng OI/ a year' The plan worked out. Even more so. Thanks to the bio-

Klaus Burger and Bruder Edmar, Germany gas plant made by LIPP, the monastery saves more than
135.000 litres heating oil every year. “This, of course,

is an enormous amount”, resumes the operating manager,
Klaus Burger. “The wood heating system is switched off
during summer and we can cover the entire heating
demand for process water with the biogas plant.

The biogas plant is always supplied with 7 tons of maize,

| additionally grass silage, and 1,5 tons of grain. 95 %

A
ik 4"|‘_'|.H:‘l jh

o il i i o i : ’ : = R of the fodder is grown on own ground and the substrate
T M [ : -' (s being returmed to the fields, thus making the abbey
=T g e, ependent from price fluctuations. The maize needs
1 1 ' =Di ' ) 56 days for processing in the digester, so we decided
LI P P U n |Versa| DlgeSter LI P P POSt DlgeSter to build an additional LIPP Post-Digester. Before that,
from 200 tO 5 OOO m3 from 200 tO 5 000 m3 we used to put 20 % into the residual waste storage tank.

With the new post-digester, we have only got 5 to
8 % feed loss in the residual waste storage tank.
Accordingly, the biogas plant with the post-digester has
more than paid off and we are very satisfied with the
results so far.”

The LIPP universal digester is used for large-scale For the storage of liquid fermentation

plants. Unlike the LIPP KomBio-Reactor, it does residue and the admittance of residual

not have an integrated gas storage. The gener- gases, LIPP offers special airtight tanks —

ated biogas is transferred either to a KomBio- the post-digesters. Here, the remaining

Reactor, which is combined with the universal residual gas potential of the substrate

digester, or to a separate gas storage tank. can be fully exploited which again helps
to minimize energy losses.

flexible
stirring solutions

Stainless steel membrane cover

Stainless steel tank (Verinox)

Digester
Wall heating
Insulation
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Waste Material =
Reusable Material

The remaining fermentation residue can be stored in LIPP
storage tanks until its use as environmentally sound fertil-
iser. All the major plant nutrients are preserved through
the anaerobic digestion process. Depending on quality and
the amount of the fermentation residue, LIPP's flexible
double-fold production system provides the appropriate
storage tank with or without cover in every conceivable
size. The high content of mineralized nitrogen and
further nutrients in the organic fertiliser ensures a
balanced carbon footprint when applied to the
ground.

Residual material storage
with floating air roof

U T
LIPP Storage Tank
from 100 to 10.000 m?

Whether you need textile or inflatable film
covers, or a LIPP membrane cover —

LIPP tanks allow constructions either with
or without roofs.

T T T T

LIPP Stainless Steel
Membrane Cover
up to 50 m in diameter

A free-span light membrane construction
made of stainless steel allows spanning
tanks with up to 50 m in diameter. Thus
unsupported, the construction withstands
extreme snow loads and heavy winds.
The construction is non-corroding, imper-
meable to gas, and resistant to UV-rays.

- s
Assembly of stainless steel membrane cover
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Constant Energy

Due to fluctuations during the biogas production pro-
cess and in order to bridge failure times of the CHP,
the produced biogas needs to be stored intermedi-
ately. Depending on the type of installation, the produced
biogas is transferred either to the integrated gas storage
device of the LIPP KomBio-Reactor or to a separate LIPP gas
storage tank.

In the CHP, the processed biogas is used for combined heat
and power generation. The desulphurised and dried gas
mixture arrives in a special gas engine. Here, a generator
produces electricity, which is then fed into the electrical
grid. A part of the produced heat can be used to heat the
biogas plant. The excess thermal energy is suitable for heat-
ing surrounding buildings, stables, or greenhouses.

Especially for larger plants, another option for using biogas
is to upgrade it in order to reach the quality of natural gas.
During this process, the biogas is cleaned, desulphurised,
and dried. With a methane content of about 97 %, the bio
natural gas can then be fed into the gas grid or can be used
as fuel for natural gas vehicles.

U T
LIPP Gas Storage Tank
from 30 to 5.000 m?

LIPP developed a special system for
depressurised dry gas storage for its sep-
arate gas storage tanks, characterized by
high functional and operational reliability.
The gas is stored with a maximum pres-
sure of five mbar in a bubble-shaped bal-
loon, hanging inside the tank. The higher

pressure, which is necessary for the later
use of the biogas, takes place after the
storage by means of a side channel com-
pressor. A highly dependable method that
requires less maintenance and provides for
a longer service life of the storage device.

Energy Storage System

19
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Stable Value for the Next Generation

BIOENERGIE UND SERVICE GBR

It was the imminent generation change that put Alois
Bosch to the question: How will we go on? Together with
his children, he decided to build a biogas plant in addition
to the existing cattle and pig breeding. High quality and
lasting value determined their decision in favour of
a LIPP biogas plant.

Anton Abele, the plant operator, summarizes: “One major
advantage of the LIPP biogas plant is the hydrolysis.
In contrast to the normal two-step procedure, it has the
advantage that dwelling times can be reduced significant-
ly.” For him, a further great advantage lies in the smooth
inner walls of the digesters themselves. Owing to the
stainless steel surface, the substrate is stirred much
more easily than in, for instance, a concrete tank.
“The LIPP system enables us to stir with the pump. An ex-
ternal agitator, which is not in the medium, allows stirring
large quantities with relatively little use of energy. The
heating is not interfering with the substrate because it is
mounted on the outside. Such being the case, the heat

is transferred to the metal, which of course is an excellent
heat conductor. Consequently we have a large surface
area to heat the digester.”

Alois Bosch, too, is impressed by the efficiency of the plant:
“We only need very little amounts of substrate for the
biogas production. Furthermore, it is the modular design
of the LIPP plant that convinced us. It is simply a well de-
veloped concept and that is why we would always opt
again for a LIPP biogas plant.”

20 LIPP MAGAZINE Biogas Plants: :

“We only need
small amounts of substrate
for the gas production.”

Alois Bosch and Anton Abele, Germany

Bunker silo

Residue storage tank
2.281m?

Solids disperser

Pumping room

Post-digester
Stainless steel membrane cover
2.251m?

HMC
Hydrolysis and

mixing container Sompressoy
I
SMC
. ~ CHP for flushing the stables 1’] CHP
ﬁlli?de ;ELuuerr:cc?rTginer DL i y ; SO
q 220 kWith Gas pipe Condensate 435 kWi

Process scheme biogas plant

Assembly of solids disperser in front of hydrolysis- and mixing tank

z T o DETVIRPRE, Sty S 5 x
A catwalk, accessible via a stairway, connects the LIPP KomBio-Reactor
with the LIPP Post-Digester
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The measurement and control technology is situated in the pumping
room and allows fully automated operation
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An Immediate Success

Giovanni Giardini is a farmer in Rovigo, Italy. He is running
a cattle farm for meat production and cultivates grain and
maize on arable land. Two years ago, he decided to set up
a biogas plant in order to use the accruing waste materials
more effectively and to tap an additional source of income
for the farm.

Today Giardini draws a content balance: “LIPP’s solutions
have convinced me, because they are reliable and effi-
cient, especially in regard to the fermentation process.
That is why we decided to use liquid and cattle ma-
nure, and in particular maize, fruit and vegetable
waste as substrates for the plant.

The plant has been in operation for three months now and
has an output of 835 kW. The start-up took place smooth-

ly, quickly and effectively. LIPP's technicians supervised the 7 -

initial process and the collaboration was splendid. | am Th €5 tart Up tOOk ,D / ace

very satisfied with the obtained results. H H ”
We are already thinking of expanding this plant and set- s5m OOth /y/ qUICk/.y and effeCtl VEIy

ting up a new one - together with LIPP.” Giovanni Giardini, Italy
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Around the Globe

It is due to the outstanding qualities of the LIPP biogas
plants—the flexible construction technology employing the
LIPP double-fold system and the high-quality materials,

like Verinox ~ that allow the construction of modular LIPP
biogas plants worldwide.

Static stability, functional reliability and a long operating
life — within a short time; LIPP constructs high quality and
consistent biogas plants, adapted to all climatic and geo-
logical conditions of the respective site.

Biogas plant in Russia, capacity approx 100 kWel
Total input p.a.: 36.755 t liquid cattle manure, cereal waste, silage maize

= A= -1 ]
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Biogas plant in Canada, capacity approx 3 MW

Total input p.a.: 143.840 t

sewage sludge, cheese whey, abattoir sludge,

organic household waste, yoghurt waste, milk

LIPP Worldwide

™
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Biogas plant in Japan, capacity approx 244 kWel, 260 kWth
Total input p.a.: 58.400 t food waste, and organic sludge

Biogas plant in Italy,
capacity approx 999 kWel, 1,100 kWth
Total input p.a.: 5.680 m?

----- - = fresh chicken manure, maize silage,
grass silage, glycerine, molasses
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Biogas plant in Austria, capacity approx 1 MWel
Total input p.a.: 21.900 t liquid manure, glycerine, silage maize, grain maize
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Regulation and

Technical Service

From the conception to the engineering to the implemen-
tation — LIPP assists its customers in all issues as an experi-
enced, competent, and reliant partner. Our aim is a biogas
plant, which provides what we promise and a client, who
can make the most efficient use of his plant. After the initial
start-up procedure, our technical service ensures that
everything is running smoothly.

. Operation analysis

. Profitability analysis

. Project planning and development

. Plant manufacturing

. Technical and biological start-up

. Biological support and laboratory analysis

. Technical service and maintenance

. Operator training

. Management with optimized measurement
and control technology (MSR)

gl .
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Flexible Building Technology
Efficient On-Site Assembly
Short Construction Period
Low Investment Costs
Maximum Tightness

Long Operating Life

High Quality

Little Assembly Space Requirement

Conception. LIPP GmbH
Industriestra e 27
PIanning 73497 Tannhausen
: y
llati Fon +49 7964 | 90 03-0
Installation. Fax +49 7964 | 90 03-27
/- . .
. info@lipp-system.de
Service. www.lipp-system.de
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