Giris
e |smim Pieter van Beuzekom

e Hollanda'da dogdum ve yasiyorum.

e Lisede makine muhendisligi alaninda, Fransa INSEAT
Universitesinde ise genel ydnetim alaninda egitimimi
tamamladim.

e Buglnkui sunumla ilgili deneyimim temel olarak karmasik,
BiyokUtle Enerjisi Projelerinin gelistirilmesi, tasarimi, insasi
ve isletme yonetimi Uzerinedir.

2002'den beri bagimsiz danismanlik yapiyorum.
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Bio Massa Centrale Moerdijk - BMC

*  BMC'nin hikayesini size sunmam icin davet edildim. BMC, Hollanda'da
bulunmaktadir ve on Uc vyili askin bir stiredir tavuk glibresini strdurulebilir
enerjiye donustliren benzersiz bir Enerji Santralidir.

* Avrupa'da 400.000 ton kiimes atigini yakan ve yilda 285.000 MWh yesil
enerji Ureten ilk Biyokutle Enerji Santralidir. Bununla beraber, fikir
asamasindan tesisin tam olarak calistirilmasina kadar olan tim bu slirecte
ben de dahil oldugum icin Moerdijk'te bulunan BMC’'nin benim icin yeri cok
ayridir. Finansal kapanistan sonra hissedarlar tarafindan Proje Yoneticisi ve
sirketin Genel Mudurl olarak atandim. Projede yer aldigim 7 yil boyunca
cok sey 6grendim.

e \ iste bu ylizden BMC’yi ‘BEBEGIM’ olarak tanimliyorum ve bu yiizden size
BRIC'nin hikayesini anlatabildigim icin cok mutluyum.
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ICERIK
e Sunumlarim Ingilizce ancak Tirk cevirmen tarafindan
sizlere TlUrkce olarak aktarilacak. Sinirli siire nedeniyle tim

slaytlari ayrintili olarak aciklayabilecek durumda degilim,
bunun icin OZUR DILERIM.

e 1. Sunum: BMC Moerdijk projesinin NEDENI ve NASILI

e 2.Sunum: BMC Moerdijk ornek vaka incelemesi: "Tavuk
diskisini yakarak Yesil Enerjiye donistirmenin avantajlar.”

MG



Bio Massa Centrale Moerdijk

Sustainable energy from
poultry litter

Tavuk Diskisindan
Siirdiirulebilir Enerji

t W /
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BMC Moerdijk

Solution of a problem

Contribution to a goal

Problem : Too much Poultry Litter
EU Nitrates Directive is drastically

limiting the distribution of litter on
agricultural areas

: Production of Sustainable Energy
Production of "green electricity" via
hermal use of Poultry Litter

Bir Sorunun Cozimiui
Bir Hedefe Katki

Sorun: Cok Fazla Kiimes Atigi
AB Nitrat Direktifi:

Tarimsal kullanima

zorlayici sinirlama

Hedef: Sirdiiriilebilir Ener;ji
Tavuk Diskisinin yakilarak
yesil enerji Uretilmesi

PvB, 03/2011, BMC - GENERAL D BMC
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Poultry Litter Market in Holland (LEI)

Hollanda’da Kiimes Atiklari
Total Poultry litter 1.25 mil.tons Toplam Tavuk Diskisi

Free Market
' Export 700.000 tons (ihrac)
" Arable 250.000 tons (Tarim)

Processed BMC tarafindan
by BMC islenen
450.000 tons

ntracted market
- Granules 200.000 tons
- Com t 100.000 tons

Before BMC After BMC
(BMC’den once) (BMC’den sonra[)EVELOPMENT 5 \BMC
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Gazifikasyon:
Fizibil bulunmadi

Yakma:
BMC icin dogru
tercih

First initiative for enérgy out of poultry litter started in 1998
Tavuk Diskisindan eneriji igin ilk girisim 1998'de basladi

PvB, 03/2011, BMC — PROJECT DEVELOPMENT 4 BMC
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BMC Moerdijk

Project Development Proje Gelisimi: 8 yil
600 kiimes sahibinin girisimi

Establishment of DEP (DEP is a cooperation of PL 1998
farmers under the umbrella of ZLTO)

Feasibility study performed by DEP/Universities.
Inventarization of potential participants in the
project.

Many interested parties, however few survived.

Project conditions.
LOI with shareholders and stakeholders.

Structure of BMC project.
Financial close

PvB, 03/2011, BMC — PROJECT PROCESS & TECHNOLOGY

5 BMC
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Interested Parties
PrOJeer ligilenen Taraflar

Provincie Noord-Brabant
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/// FLUOR m °'°'°°s Edemedi

DELTA
I I

AUSTRIAN ENERGY
& ENVIRONMENT

FICHTNER

BABCOCK BORSIG POWER®

ENVIRONMENT

..........

\\
DE P gKEMAX
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i BevanAshfnrd &
N@’CAPlTAL - zL'ro /7
Energy Power Resources N S

IMITED

ncb f'-’;‘fj’-.t- Participaties ». NREV VENERGIE
= ervrsy ?\‘. ................ CONSU L T

Iyd

Rabobank International
,,,,,,,,,,

Ministerie van Economische Zake:

2O KVERNER
& e-0m | - \EAIERLANDWELL BMC

PvB, 03/2011, BMC — PROJECT DEVELOPMENT 6 \ MOERDUK



Too many Frogs in the Wheelbarrow

Hollanda Deyimi:
El arabasiyla kurbaga tasimak

ﬁi



file:///C:/Presentaties/Start_BMC_Animatie.exe
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BMC Moerdij

Project conditions Proje Sartlar
Shareholders ~ ~ Developer
Ortaklar - "I Proje Gelistirici
Land j R EPC
Arazi b " YUklenici
All Permits J > Oo&M
izinler < Isletme&Bakim
Tax B »  Grid Connection
Vergi D BMC Sebeke Baglantisi
Fuel Agreements | - Cooling Water
Yakit Anlagsmalari |~ "I Sogutma Suyu
Power Agreement | - Gas & Oil
Elektrik Anlasmasi |~ " Cem | S NETAT
Ashes < »  All other utlities
Kuller I I I Diger kamu hizmetleri
Finance Subsidies Insurance
Finansman Subvansyonlar Sigorta

8 /BMC
\‘ MOERDIUIK
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BMC Moerdijk

Finansal Yapi

Shareholders / Ortaklar Financing Bank:
M NIBC
ZLTO AE&E

Fuel Supplier / Yakt 20%\ MA)
Power off taker / Elektrik
ébi? BMC —| |l

y

v

DELTA
MOERDIJK '

the multl-utility company

v

EPCOM Contractor / Yiiklenici
SIEMENS >~
AUSTRIAN ENERGY
& ENVIRONMENT

PVB, 03/2011, BMC — PROJECT DEVELOPMENT \B“M&



Financial Close - 21 April/Nisan 2006
Finansman Anlasmasi

PvB, 03/2011, BMC — PROJECT DEVELOPMENT 10 BMC
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BMC Moerdijk

Project Time Schedule Proje Takvimi

Financial Close Project / Finansman Anlagmasi 2006
Start Construction / Ingaat Baslangici
Start up cold test run / Soguk Testler

Start up warm test run / Sicak Testler

l

Ready for production / Uretim Baslangici 2008

PvB, 03/2011, BMC — PROJECT PROCESS & TECHNOLOGY BMC
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BMC Moerdijk

Plant design information Tesis Tasarim Bilgileri

e \Working of the installation sheet 13
e Lay out of the installation sheet 14
e Poultry Litter fuel logistics sheet 15
e Fuel/ash Quality sheet 16-17
e Fuel quality limitations (firing diagram)  sheet1s
e Fuel properties sheet 19
e Variations in fuel quality sheet 20
e Electric output of the plant (MW/h) sheet 21-22

PvB, 03/2011, BMC — PROJECT PROCESS & TECHNOLOGY 12 BMC
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BMC Moerdij

Working of the installation Akis Semasi

Ammonia
Water, kalk er1 actief kool A~ : Rookgas‘
1 \NIJ 1 e
1 1
1 1
1 1
i~ Rookgas
: __________ - -a N M= ===
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1
: 4 -
Pluimvee 1 !
— (> DeNOx G : 30KV,
mest 1 !
1 1
. A 1
. - \
stbrandolle. @ 1 restwarmte
1 cond. | >
: .
1 1
Aardgas L) .
1 |
1 1
1 1
1 1
1 1
1 1
1 L e e e e e e oY
Bodem- en vliegassen‘

»
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BMC Moerdijk

Plant view Tesis Semasi

PvB, 03/2011, BMC — PROJECT PROCESS & TECHNOLOGY 14 ({BMC
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BMC Moerdijk

Poultry Litter (Fuel) Logistics Tavuk Diskisi (Yakit) Lojistigi
e Plisloaded at farm and transported to the Plant. Kimesten ylkleme ve nakliye
e At the gate the truck is registered and weighted. Tesise giriste kayit ve kantar

e Inthe plant Plis sampled and lab tested. Numune alma ve lab. Testi
e After acceptance PL is transported to the PL bunker. Kabul sonrasi depoya bosaltma
e Inthe bunker the MIXING is performed (= essential). Depoda karistirma (¢cok 6nemli)

e After screening and separation the PL the internal Eleme/ayristirma ve kazana tasima
transport to the boiler via buffer silo and transport

screws is performed

For combustion purposes Poultry Litter (FUEL) has to be of
acceptable quality and homogeneous.

Yakma icin Tavuk Diskisi (Yakit)
kabul edilebilir kalitede ve homojen olmalidir

PvB, 03/2011, BMC — PROJECT PROCESS & TECHNOLOGY 17 BMC
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BMC Moerdijk

Poultry Litter Specs, Main Parameter

Dry matter 50-75%
Ash content 12 -34%
NCV 6 — 10 MJ/kg
Sulphur < 0,6 whds
Chloride < 0,55 w% ds
Heavy metals No / Yok

Poultry litter is a FUEL!

Tavuk Diskisi Ozellikleri
Kuru madde

Kal icerigi

Alt Isil Deger

Kikart
Klortr
Agir Metaller

Tavuk Diskisi YAKIT
niteligindedir!

PvB, 03/2011, BMC — PROJECT PROCESS & TECHNOLOGY 17 BMC
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BMC Moerdijk

Specification Ashes, Main Parameter Kiil Ozellikleri
Phosphate (P,0O) >12 % Fosfat

Pot ash (K,0O) >12 % Potasyum
Calcium (Ca0) >29 % Kalsiyum
Magnesium (MgO) > 6% Magnezyum
Sulphur (SO,) > 5% Kikart

Sodium (Na,0) > 2,3% Sodyum

ASH is a PRODUCT, not a waste!

KUL bir URUN’diir, atik degildir!

PvB, 03/2011, BMC — PROJECT PROCESS & TECHNOLOGY 17 BMC
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BMC Moerdijk

Fuel diagram Yakit Diyagrami

FIRING DIAGRAM - BMC MOERDIJK
GUIDE VALUES FOR AIR AND FGR FLOW
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Fuel properties

BMC Moerdijk

Yakit Ozellikleri

[MJ/Kg]

Fuel Properties

47,9 483 4871

445 439

#6558

449 446
422 _cmp SR 426 425

r a0

—o— HeiCalorc Valse —e— Gross CaloricValle —e— % molsture Lab —a—— Ash (welght % 0S5

50,0

40,0

30,0

[%]

20,0

10,0
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BMC Moerdijk

Variation in quality [NCV]

0

Yakit Kalitesi Degisimleri

NCV mestmonsters van vrachten

«  wachtauto woortschrijdend gemiddelde 30 auto's - - - - Target Value 6,75 |

(Isil Deger

.

OO0 00000 0000 00000 OO0 OO0 00000 OOCOO0 OO0 OO0 OO0 OO0 OOO0O00 000000000000
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BMC Moerdijk

Monthly output MWh (first year)

Aylik Uretim MWh (ilk yil)

30,000
27 500
25,000
22 500
20,000

17,500

15,000

[MWh]

Maandelijks Elektrische Produktie - 2009

 Effectief Bruta [MWh] ——Effectief Bruta Cumulatieve [iyyh] |
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BMC Moerdij

Monthly output MWHh (second year)
Aylik Uretim MWh (ikinci yil)

Monthly Energy Qutput - 2010
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