SYCHEM

WATER & ENERGY TECHNOLOGIES

¢

k BIOENERGY
¥ CRETE
BIOENEPIEIAKH KPHTH2> AE

BIOENERGY CRETE SA

Mpotumog StaSudc Bioaepiou =

Avvouikotntag iMW | _ ———
— e —

Biogas Station 1MW ==

June 2023



BIOENERGY
CRETE

22/6/2023 SYCHEM GROUP OF COMPANIES



Integrated management plan

Biogas system

Slurry and solid biomass are suitable for bicgas production. A cow weighing 500 kg can be used to achieve
€.g. a gas yield of maximum 1.5 cubic metre per day. In energy terms, this equates to around one Ktre heating

oll, R
{silo maizefodder beet) bicgas per hectare arable fand annually.

Fermented residual materials

1 ha energy crops, are used as fertiliser or are

©.g. maize, grain,
roeds ' reduces the usa of mineral

fectiliser in agriculture.
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composted. This substantially

egrowable raw materials supply between 6 000 cubic metre (meadow grass) and 12 000 cubic metre

Biogas
Digestion residue :
If the biomass has been Gm':mm""""m e
fermented in the digester, it is 1 i the top (" "} of the
first placed in the digestion e

residue storage facility from
where it can be removed later
and used as high-quality
fertiliser.

anaerobic
digestion

directly above the

In this tank, with light and oxygen

excluded, the biomass is digested by
micro-organisms, This
precess produces methane

and carbon dioxide - the biogas.

Gas treatment plant
The methane content and the guality
of the biogas are increased to make

It like conventional natural gas.
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Combined heat and power station
(CHP)

in the CHP the biogas is iIncinerated to -

produce electricity and heat,

Natural gas network
The treated biogas can be fed
directly into existing natural gas

Blogas petrol station
... ©r can be used as fuel.
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Raw Materials

Expired food
from super Oils and Fats

markets

Organic Waste
(leftovers) from
restaurants and
hotels

Butcher shop
waste
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Indicative Raw Materials

Fish & Meat industrial by-products
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Indicative Raw Materials from
hotels & restaurants leftovers
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Easy & safe management of organic hotel leftovers in
biogas station

Use of existing refrigerators for organic waste storage — no extra expenses

Use of closed lisenced refrigerator trucks for the organic waste collection, in
comparison to open and smelly municipal garbage trucks

containers for organic waste storage are washed and disinfected at each
collection

a HACCP system is applied
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Whey, Oil-mill
residues, pig
manure (liquid)

INTERNAL
CONSUMPTION

DIGESTATE FAN SEPARATOR +
STORAGE TANK MFT + DECANTER

Solid
fraction

>
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Products

Electricity

Pure Water
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Challenges - Innovations

22/6/2023

SYCHEM GROUP OF COMPANIES

WWTP (MBR -
MBBR - UF — RO)
liquid digestate
management &
fertilizer

production



Challenges - Innovations
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Challenges - Innovations
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Challenges - Innovations
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WWTP (MBR -
MBBR - UF — RO)
liquid digestate
management &

fertilizer production
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Raw Materials — type & quantity

Qils and Fats /\ 10%

Butcher shop
waste

Expired food from
S/M & food leftovers
from hotels/
restaurants

Slaughterhouse
waste & meat/fish

industry by-
products
Whey
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Poultry & pig
manure



Companies Served - Circular Economy

80 companies & biowaste producers

> 100 organic compost clients
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& 65.529.863 km

(e,

22/6/2023

9.273,44 tn

SYCHEM GROUP OF COMPANIES

Total CO2 emission Savings

1.033,32 28.106 7.301.876

1.817,19 49.428 12.840.983
2.213,09 60.196 15.638.578
2.597,31 70.647 18.353.597




Organic Liquid Soil Conditioner Organic Compost
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Biogas to Biomethane
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“"Production procedure”
Video
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Awards and Distinctions




2023 - One prestigious international award for the innovative Biogas Plant in Crete -
AD and Biogas Industry Awards, Birmingham, UK
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Best biogas plant below 1 Mwe-equivalent
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International Publications in press for TECHNICAL BIOENERGY CRETE Project.
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“Whenever and wherever bioenergy is discussed”
Digital Biogas Special (- 2020 I"TER"HT

Bioenergy International, Digital Biogas Special 1, 2020
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On Crete, the largest Greek island, biogas was produced by two existing land-
fills, as well as from the sewage treatment plants in Chania and the capital Her-

aklion. As of May 2017, biogas is also pi

inanew

(AD) and cog ion plant. Bi gy Inter

= THIS BIOGAS PROJECT Techniki Biocnergeiaki
Kritis 2, was designed by the SYCHEM S.A. It
isan expansion of the existing cogeneration
plant located in the Industrial Arca of Herak-
lion. The primary purpose of this biogas applica-
tion s the production of clectrical encrgy, which
is sold to the public power corporation, ex-
plained Giannis Pe-
trakakis, Plant
Manager for

the biogas
facility
plant.

| paid a visit.

Petrakakis explained that the first plant start-
cdat the end of 2016 with an installed power
capacity of 500 kW.

— Already during 2018, we could increase the
power capacicy to 1| MW, Our plant receives
more than 14 000 tonnes per year of slaughter-
house waste, food waste, expired food products
from supermarkets, food processing industry
waste inchuding cheese whey: pig manure, chick-
en manure, oils and fats from the entire island of
Crete, giving a viable solution to the manage-
ment of such organic waste, Petrakakis added.

In the beginning, the plant was using GE:s
Jenbacher JMS 312 GS-B. L v. D25 cogenera-
tion unit fueled with biogas which is produced
by the AD plant.

—The second GEis Jenbacher unit, model
JMS$ 312 GS-B. Lv. D225, was installed to ex-
tend the clecrrical power capacity. The thermal
energy produced from the CHP unit is used for
heating the digester, said Petrakakis.

SYCHEM Group plant
The biogas plant was constructed by SYCHEM
Group, that according Petrakakis, applied

"cutting-edge technology” at the most cricical
poincs of the production process such as the col-
lection and management of the incoming organ-
ic waste, the deodorisation system, heat recovery
and the innovative wastewater system for the di-
gested cfluent treatment.

‘The EUR 6 million green investment by the
European Financing Tool JESSICA was used
to protect the cnvironment and create new jobs
acche plant.

—This biogas power plant manages all types
of organic waste ranging from slaughterhouse
residuals to manure, and its great advantage of
being odourless recognises ir, Petrakakis said.

Deodorization system
— Our innovative digestive treatment system,
ZERO land application, our odour control sys-
tem and ourwaste reception and processing linc,
all of which were also engineered and construct-
cd by SYCHEM group, Petrakakis underlines.
‘The Biogas Plant features 2 unique deodori-
sation system that enables plant’s integration
into the urban environment and a highly spe-
cialised wastewater treatment system for the
<Mlucnts avoiding any contamination of the cn-
vironment. — We have built a fully sealed un-
derpressurised plant building to prevent odour
escape into the environment. Also; we installed
innovative biofilters for odour neutralisation,

Petrakakis stated.

nt of the liquid dig

Only a few characterisic waste odours were
noticable but these came from the trucks leaving
the facility. Those should not though bother an-
ybody because the plant is middle of a vast area
of compactly built factory halls.

The automated process in the facilicy and
management secures the separation of the or-
ganic fraction from the packaging material

~ Our new anacrobic digester with a capac-
ity of 4500 m* is almost ready for production.
The investment regarding the mechanical
cquipment is just over EUR 4 million, while
the rotal including land purchase and civil
works is estimated at EUR 6 million, said Gi-
annis Petrakakis.

Greek energy and water major
Apare from energy, Sychem Group is the biggest
Greek manufacturer regarding water desalina-
tion plants with significant sharc in private scc-
tor engineering and industrial construction pro-
jects such as oil refincries, power plants, hotels,.
The Group is also the biggest manufacturer of
open loop geoexchange energy projectsin
Grosce withia focus on the sca water encrgy ex-
ploitation and the most prominent private pro-
ducer of water in Greece.

The company, with headquarterin Athens, is
also an international provider of cathodic protec-
tion equipment and anodes and industrial facili
ties and keeps offices in Crete, Cyprusand China.

A few years ago the Sychem Group relocated
and expanded its Hydrominoan subsidiary to
the new modern desalination facility within the
industrial arca of Heraklion.

Hydrominoan S.A is the largest private water
producer in Greece, owning the largest desalina-
tion unit for potable water production and is

FEEDSTOCK AND PRE-TREATMENT

currently the only desalination plant in Crete.
‘The installed capacity is 5,000 cubics per day
and owns a modem production and quality con-
trol equipment.
Along with the future desalination unics de-
velopment in the Almiros river of Malevizi, the

Plant features here in this part of the fa
nment and a hig|

e environment

ing centre of th

tchment area.

planc will contribute significandly co che final
resolution of the drought issuc in Heraklion and
o the assurance of high-qualicy porable water.

Text and photos: Markku Bjorkman
BI105/6308/AS
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BIOENERGY CRETE SA

www.bioenergycrete.gr
info@bioenergycrete.gr



http://www.bioenergycrete.gr/
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