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MARTIN® GLEANSCRAPE"™

BANT SIVIRICI TEKNOLOJISINDE DEVRIM NITELIGINDE YENiLIK

Bandiniza hasar vermeden bant ylizeyini mikemmel temizleyen ve
mekanik bant ekler ile calisabilen tek tungsten karbiir uclu siyirici
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Martin® CleanScrape™

* Emniyetli ve etkili bir siyirma acisi saglar.

* Band yirtma ya da tahrip etme tehlikesi yok.

e Diger siyincilara gore iki kata

{
kadar uzun émirliidiir. \\
S

* Gergi ayari gerektirmez.
e,

* Birden cok siyirici sistemlerinin yerine— ol £
¢ Kisith alanlarda kolay montaj imkani saglar. & ..-.\ \\
* Bant dostu—Diger siyiricilara kiyasla banda AN :

ihtiyacimiz olan tek bant siyiricr* o~ ¢
cok disiik bir basingla baski uygular. e
Deneyin, Para iade garantimiz ¢co# dasi¢ — Bandinizi daha uzun ug 6mri

seveceksiniz) ve en dustik sahip olma maliyeti ile daha iyi temizleyecegiz.

" i * ® il Thigs -
Garart e ﬂg{}; oreez! Martin® CleanScrape™i bedava deneyin.

* lsiniz icin gerekli olan tek bant swyirici CleanScrape™'ten
memnun kalmazsaniz ikingi siyinicimiz tcretsiz!

T.+90 216 499 34 91 | F. +90 216 499 34 90 -
e-posta info@martin-eng.com.tr | www.martin-eng.com.tr ¥ ¥ 4
marﬁ" = % ABD ve difer dlkalenda Martin Engineering girketnin lescll markasidr. & Mardin Enginearing -‘E-H -“’m

2016, Ek hilgiler hip:fmartin-eng com irpagetcan-markalar web sitesiaden alde edilebilir Ll
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110 Y1l boyunca yaratici Muihendislik

:‘% 1906 yilindan bu yana, Loesche GmbH valsli
dikey degirmenler GUretmektedir.

1928 yilinda patent altina alinmis olan dikey
valsli degirmen teknolojisi siirekli geliserek
Loesche GmbH sirketi ile esanlamh olmustur.

Yil 2016 gok &zel bir yil olacak ! -

=]
Loesche GmbH, yaratici muhendisliginin ve
Loesche degirmenlerinin 110. Yilini tiim diinyada

kutlayacak.

Daha fazla bilgi i¢in :

www.loesche.com
f————1
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SINTEK

Degerli SintekPlus Okuyuculari...

Bir yil1 daha geride birakirken, 2017 yilinin ilk sayisi
ile sizlerle bir kez daha bulusuyor olmanin kivanci-
n1 yasiyoruz. Haber biiltenleri, makaleler ve keyifli
roportajlara yer verdigimiz bu sayimizda da sizi yo-
gun is temposundan ve stresinden bir nebze de olsa
uzaklastiracagini umdugumuz gezi yazilarimizi da
okuma firsatini bulabileceksiniz.

SintekPlus ailesi olarak; diinyada ve iilkemizde yasa-
nan iziicii olaylarin hiiznlinii ve kederini yasarken,
tim yaganan olumsuzluklara karsin, daha glizel giin-
leri birlikte yasayip, daha nice giizel yillarn birlikte
karsilayacak olmanin umudunu hig yitirmiyoruz.

Ulkemiz ve milletimiz iizerinde dolanan karabulut-
larin bir an énce dagilmasini umut ediyor, yasaya-
caginiz yillarin, yasadiginiz yillardan daha giizel ve
aydinlik olmasini temenni ediyoruz.

Daha nice yillarda, nice sayilarimizla siz degerli Sin-
tekPlus okuyuculari ile bulusmak dilegiyle...

Yeni yiliniz Kutlu Olsun...

Sedat Yilmaz

Onur Atakay

Dear SintekPlus readers...

As we left behind another year, we are proud to
provide you with the first issue of 2017. As was the
case with our previous issues, this issue also includes
news reports, articles, and enjoyable interviews, as
well as travel articles which we hope will help you
relieve the stress of a busy work schedule.

We are mourning the saddening tragic events
happening at home and abroad. But despite all these
problems, SintekPlus family has never lost hope
that we will enjoy better days together and welcome
many more years to come.

We wish the black fog on our country will disperse
as soon as possible and hope that your future years
will be much better and brighter than your previous
years.

We also hope to continue publishing for you, our
valuable SintekPlus readers, for many years to

come.

SintekPlus family wishes you a great 2017...



HaberlerNews

SIVAS VOTORANTIM CIMENTO FABRIKASI

SIVAS VOTORANTIM CEMENT PLANT

1000t/s kapasiteli hammadde kiricit Uinitesi sicak
testleri yapilmigtir. Kiricidan 10300 ton kalker ki-
rilarak 6n homojenizasyon iinitesinde stoklanmis-
tir. Kiricl ve 6n homojenizasyon initesi basari ile
devreye alinmistir.

@ 5m. x 15m.140t/s kapasiteli bilyal1 ¢imento de-
girmeni sicak testlerine baglanmistir. Mevcut fab-
rikadan alinan 3000 ton klinker ile 6giitme islemi
gerceklestirilerek, cimento silosunda stoklamasi
yapilmistir.

Montaj1 tamamlanan 420t/s kapasiteli dik farin de-
girmeninin hidrolik testleri yapilmigtir.

Klinker sogutma {initesi soguk testlerine baglanmigtir.

Tesisin cevre diizenlemesi tamamlanmig ve
tam kapasite ¢alismaya devam edilmektedir.

MOZAMBIQUE

Environmental planning completed for the
plant, which continues to work with full capacity.

Hot tests have been performed for the raw material crushing unit
boasting a capacity of 1000tph. 10,300 metric tons of limestones
have been crushed using the crushing unit and the crushed
limestones have been compressed in the pre-homogenization
unit. The crushing and pre-homogenization units have been
successfully put into use.

In addition, hot tests began for the 140tph-capacity ball cement
mill in the size of @ 5m. x 15m. A milling process has been carried
out with 3000 metric tons of clinker obtained from the existing
factory, and the clinker has been stocked in the cement silo.

Hydraulic tests have also been performed for the assembled
420tph-capacity vertical raw mill.

Furthermore, cold tests began for the clinker cooling unit.



SINTEK

FILDISI o
IVORY COAST

-Klinker stokholii ist yap1 insaat isleri devam et-
mektedir.

-Cimento degirmeni temel ingaat isleri devam et-
mektedir.

-Cimento silosu temel hafriyat isleri devam et-
mektedir.

-04.4 x 15 olciilerinde ki 100t/s kapasiteli bilyali
¢imento degirmeni ile klinker stokholiiniin ekip-
manlar1 sahaya ulagmistir.

-Superstructure construction work continues for the
clinker stockhole.

-Basic construction work continues for the cement
mill.

-Basic excavation work continues for the cement silo.
-Equipment arrived at the site for the clinker stockhole
and the 100t/h-capacity ball cement mill in the size of
04.4 x 15.

LIMAK ANKA CIMENTO FABRIKASI
LIMAK ANKA CEMENT PLANT

-Cimento silolar1 ve klinker stokholii kayar kalip is-
lemi tamamlanmisgtir.

-2 x 100 ton kapasiteli ¢cimento degirmeni, 450t/s
kapasiteli farin degirmeni, 40t/s kapasiteli komiir
degirmeni ve katki stokholii mekanik montajlarina
baslanmisgtir.

-Kiric1 iinitesi ve transport sistemi mekanik monta-
j1 devam etmektedir. Preblending iinitesi mekanik
montajl tamamlanmistir.

-Sliding form process completed for the cement silos and
the clinker stockhole.

-Mechanical assembly began for the 2 x 100 metric ton-
capacity cement mill, 450tph-capacity raw mill, 40tph-
capacity coal mill, and the additive stockhole.
-Mechanical assembly continues for the crushing unit
and transport system. Mechanical assembly completed
for the pre-blending unit.
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CEVREYE DUYARLI BIR KARAR

A DECISION IN FAVOR OF THE ENVIRONMENT

Ecocem, teknolojik alt yapisiyla yillardir takdir
goren LOESCHE markasini bir kez daha tercih etti.
Sirket, Fransa'nin giineyindeki Fos-sur-Mer’de
bulunan iiretim tesisindeki 6giitiilmis yiiksek fi-
rin cirufunun kuru 6gtitme islemi icin LOESCHE
marka LM 46.2+2 CS tip degirmen kullaniyor.

Surdiriilebilir kalkinmay1 destekleyen bir sirket
olan Ecocem France ayni zamanda ogiitilmiis
yilksek firin cirufunun Avrupa’daki ilk bagimsiz
dreticisidir. Ecocem France, demir-¢elik endiistrisi
tarafindan iretilen dokiim demirden ikincil mal-
zeme ve graniil ciiruf geri kazanimi da sagliyor.

Ecocem 6giitilmis yiiksek firin clirufunun sundugu
essiz avantajlardan biri de daha ¢ok bina ve imar is-
lerinde kullanilan bir materyal olan betonun karbon
ayak izini kayda deger 6l¢iide azaltma yetenegidir.

Ecocem, beton sektériinde degerlendirilen 1 ton graniil
ciirufun, 900 kg karbondioksit emisyonu ile 1,6 ton kil ve
kalker ekstraksiyonunun ¢niine gegtigini sdyliiyor.

The LOESCHE technology is wellknown to this
customer as for years, Ecocem operates a LOESCHE
mill LM 46.2+2 CS for dry-grinding of ground
granulated blast furnace slag at their production
plant in “Fos-sur-Mer”, Southern France.

Ecocem France stands for sustainable development
and is the first independent producer of ground
granulated blast-furnace slag (GGBS) in Europe.
Ecocem France recycles the secondary material,
granulated slag, from the production of cast iron
by the iron and steel industry.

Indeed, one of the unique advantages of Ecocem
GGBS is the ability to significantly reduce the
carbon footprint of concrete, the material most
widely used for building and public works.

According to Ecocem 1 ton of ground slag valued
in the concrete industry avoids the emission of
900 kg of CO, and extraction of 1.6 tons of clay
and limestone.



Dunkerque’teki cimento tesisine y&nelik LM 46.2+2
CS, 105 t/s kapasitede dgiitiilmiis yiiksek firin ciirufu
ile cimento Kklinkerinin 6glitiilmesi i¢in tasarlandi. Dis-
li kutusu, 3.150 KW’lik bir kapasiteye sahip olacak.

Yalnizca dik valsli degirmen degil ayni zamanda de-
girmen beslemesinden irin silolarina iirtin bosal-
tilmasina dek uzanan &6gltme tesisine yoénelik tiim
mekanik techizat da LOESCHE tedarik kapsamina
dahildir.

LF 28-L tip LOMA 1s1ticl, dogalgaz ve yiiksek firin
gazl yakmaya yonelik tam bir hat ici modeli olacak.
LOESCHE tarafindan tedarik edilen yakici, techizat
yeri ve lokal salt dolabiyla tinlit MSBZ modeli olacak.

Degirmenin baslica unsurlar ile tedarik kapsamin-
daki ekstra tinitelerin tedarik siiresi, montaj progra-
m1 sonrasinda 6 ila 13 ay arasidir. Dik valsli degir-
menin 2017 ortasinda devreye alinmasi planlaniyor.

Ecocem France SAS, ortaya ¢ikan olumlu sonugtan ve
Fos-sur-Mer’deki LOESCHE degirmenlerinin digtik
enerji tiiketiminden olduk¢a memnun. Ayrica sirke-
tin ayak izinin daha da azaltilmasi adina LOESCHE,
Dunkerque’teki ¢imento isi icin teklif edilip secilen
olduk¢a kompakt bir tesis diizeni konusunda da yar-
dimc1 oldu. Cevreye duyarli bu kompakt tesis diizeni
sayesinde ayni zamanda celik isi ve montaj maliyet-
lerinin de azaltilmasi miimkiin olacak.

Bu son teknoloji iiriinii 6glitme tesisi, 6gitiilmiis
yliksek firin ciiruflarindan yararlanmak amaciyla
Arcelor celik fabrikasina ¢ok yakin bir lokasyonda
kurulacak. LM 46.2+2 CS modeli, ciiruf ve ¢imento
ogitme islemine yonelik Fransa'daki 7. LOESCHE
dik valsli degirmen kurulumunu temsil edecek. Bu
yoniiyle de LOESCHEnin bu uygulamaya iliskin
Fransa’daki liderligi de devam ettirilmis olacak.

The LM 406.2+2 CS for the cement plant in Dunkerque
is designed for the grinding of cement clinker and
granulated blast furnace slag at a capacity of 105 t/h
GGBFS. The gearbox will have a capacity of 3.150 kW.

Not only the vertical roller mill, but also the complete
mechanical equipment for the grinding plant starting
from mill feed to the product discharge into the product
silos is included in the LOESCHE scope of supply.

The LOMA heater type LF 28-L will be a full-inlined
type designed to burn natural gas as well as blast
furnace gas. The burner supplied by LOESCHE will be
the well-known MSBZ type, complete with fitting rack
and local switch cabinet.

The lead time for the main components of the mill and
for the additional units included in the scope of supply
is 6 to 13 months in sequence to installation schedule.
The commissioning of the vertical roller mill is planned
for the mid of 2017.

Ecocem France SAS is very happy with the favourable
output and the low energy consumption of their
LOESCHE mill in Fossur-Mer. Thus, with the aim to
even further reduce the company’s foot print LOESCHE
helped with a very compact plant layout, that has
been proposed and selected for the cement work in
Dunkerque. With this compact plant layout favourable
for the environment, it will moreover be possible to also

lower the costs for steelworks and installation.

This state-of-the-art grinding plant will be installed
very close to Arcelor steelworks for use of their
granulated blast furnace slag. This LM 46.2+2 CS will
be the 7th LOESCHE vertical roller mill installation
for slag and cement grinding in France, maintaining
LOESCHE's leadership for this application in France
as well.

LOESCHE ' ‘

s



HaberlerNews

YENILIGE ACIK MUHENDISLIGIN GUCU: LOESCHE MARKA EN

BUYUK DEGIRMEN MODELI LM 70.4+4 CS ILE YENI BIR SURUCU

ARASINDAKI BASARILI ISBIRLIGI

THE POWER OF INNOVATIVE ENGINEERING: THE BIGGEST
LOESCHE MILL TYPE LM 70.4+4 CS IN SUCCESSFUL
OPERATION WITH THE NEW COPE DRIVE

United Cement Company of Nigeria Limited (Uni-
Cem), Nijerya, Cross River Eyaletinde bulunan
Mfamosing’'de ikinci ¢imento tesisini 2016’nin
Eylil ayinda basariyla devreye ald.

LOESCHE'ye iki dik valsli degirmen siparisi gel-
di. Bunlardan biri cimento ham madde 6giitiilme-
sinde kullanilan LM 60.4 iken digeri ise ¢imen-
to klinkeri ¢giitiillmesine yonelik olusturulan en
biyiik LOESCHE dik valsli degirmeni olan LM
70.4+4 CS modeliydi.

Mfamosing - Nijerya, Cross River Eyaletinin bas-
kenti Calabar’in otuz kilometre kuzeydogusunda
yer alan Mfamosing’deki cimento tesisi, 2009
Subat ayindan bu yana tamamen faaliyette olup
en son teknolojiyle donatilmis durumdadir. Yillik
2,5 milyon ton ¢imento kapasitesine sahip Uni-
Cem tesisinin artik LOESCHE teknolojisiyle ge-
nisletilme zamani geldi.

Miisteri, iki dik valsli degirmen siparisi verdi. Si-
paris konusu degirmenlerden biri, iirtin hiz1 500
t/s olmak izere ¢imento ham maddesinin 6giitiil-
mesine yonelik tasarlanmig LM 60.4’til.

Siparis edilen diger uriin ise LOESCHE’nin ci-
mento klinkerinin 6gitiilmesine yodnelik yepyeni
modeli LM 70.4+4 CS’ti. S6z konusu degirmen,
370 t/s’yi askin bir kapasiteye ve 4700 bleyn in-
celik degerine uygun olarak tasarlandi. Bu muaz-
zam kapasiteyle beraber 8800 kW’a kadar olan bir
calisma giicline sahip olunmasi acisindan yeni
bir siiriicii sistemi gerekiyordu. RENK AG Augs-
burg ve LOESCHE GmbH Disseldorf arasindaki
yakin igbirligi sayesinde bu gelisme de saglandi.
Bu anlamda son kullanici LafargeHolcim’den ge-
len veriler dikkate alindi.

The United Cement Company of Nigeria (Ltd), UNICEM,
commissioned their new cement plant 2 at Mfamosing, in Cross
River State, Nigeria successfully in September 2010.

LOESCHE received the order for two vertical roller mills: one type
LM 604 for grinding cement raw material and one LM 70.4+4
CS, the biggest LOESCHE VRM built for grinding cement clinker.

Mfamosing - The cement plant at Mfamosing, located thirty
kilometers north-east of Calabar, capital of Cross River State,
Nigeria, is fully operational since February 2009 and equipped
with the latest technology. With a capacity of 2.5 million tons
cement per year the UNICEM plant now should be extended by
LOESCHE technology.



Boylece ortaya Kompakt Planeter Elektrikli siirii-
cii gibi yenilik¢i bir sonug ¢ikti. Bu yeni konsept,
4000 kW ila 15000 kW arasinda degisen degir-
men siiriicii kapasitelerine yonelik olarak tasar-
landi. Geleneksel disli kutularina ait hizla hare-
ket eden ve hataya agik ilk asama dislileri artik
eskide kaldi. Yeni konsept, aktif bir yedeklemeyle
donatild.

Yenilik¢i Kompakt Planeter Elektrikli disli ku-
tusu, 8800 kW’lik bir kapasiteye yonelik olarak
tasarlanan sekiz ayri siiriicli Ginitesine sahip. Bir
siriicii linitesinin beklenmedik bir sekilde bozul-
mas! halinde garanti edilen degirmen kapasitesi-
ne tam olarak (%100) ulasilabilmesi ve tiretimde
herhangi bir kaybin gerceklesmeyecek olmasi ni-
hai misteri faydasi olarak goriilebilir.

Baz1 diger avantajlara gelindiginde ise asagidaki
noktalar dikkat ¢ekiyor:

- Dik valsli degirmenlere yonelik standart siiriicii
Uniteleriyle ayn1 ebatlara sahip olunmasi ve boy-
lece mevcut geleneksel disli kutularinin degisti-
rilmesinin son derece uygun olmasi,

- Dik valsli degirmen disli kutusuna yoénelik sekiz
siiriicii tinitesinin ilk kullanimi,

- Degisken Frekansli Siiriiciilii ya da Siriiclisliz
isleyis adina dik valsli degirmende ilk kez ¢ok sii-
riticti kullanimi,

- Ariza siirelerinin en aza indirgenmesi icin (yak-
lasik 2 saat) tekil siirici iinitelerinin kolayca so-
kiilebilmesi,

- Motorlarin direkt olarak sanziman kutusuna
bagli oldugu son derece kompakt bir tasarim,

Bu gelismenin en 6nemli yoni ise bir degirme-
nin geleneksel disli kutularinin herhangi birinin
tamiri dolayisiyla uzun siireler boyunca (birkag
ay boyunca) askiya alinmasi gibi istenmeyen du-
rumlarin mazide kalacak olmasidir. Kompakt Pla-
neter Elektrikli siiriiciiniin uygulanmasi yalnizca
standart kurulumu gerektiriyor. Sekiz kiictik sii-
riici initesinden birinin yenisiyle degistirilmesi,
initelere erisimin ve kurulumun kolay olmasi sa-
yesinde rahatlikla yapilabilecek.

Teslimat, Ekim 2015’te basladi. {1k cimento iire-
timi Eylil 2016’da gerceklesti. Garanti edilen de-
gerlere, yalnizca 40 operasyonel saat sonrasinda
ulasilabiliyor.

The customer ordered two vertical roller mills. One of the
type LM 60.4 for the grinding of cement raw material with a
product rate of 500 t/h.

Cement clinker will be ground with the brand-new highlight,
the LOESCHE mill type LM 70.4+4 CS. This mill is designed
for a capacity of more than 370 t/h to a fineness of 4700
Blaine. In combination with this enormous capacity a
new drive system for an operation power up to 8,800 kW
is necessary. In a close cooperation between RENK AG
Augsburg and LOESCHE GmbH Diisseldorf this development
was established. Input from the enduser LafargeHolcim was
taken into consideration.

The innovative result is the COPE (Compact Planetary
Electrical) drive. The new concept is designed for mill drive
powers ranging from 4,000 kW to 15000 kW. The fast-
running and errorprone first stage gear of conventional
gearboxes becomes obsolete. The new concept is equipped with
an active redundancy.

The innovative COPE gearbox is equipped with 8 individual drive
units which are designed for a capacity of 8.800 kW. The decisive
customer benefit lies in the fact that in case of the unlikely event
of a drive unit failure, the guaranteed mill capacity can be 100 %
achieved and a loss in production will not occur.

Some more advantages:

« Equal size as standard drive units for vertical roller mills
and thus exchange of existing, conventional gearboxes
eminently suitable,

« First use of a 8 drive units for a VRM gearbox,

- First time multiple drive in VRM to operate with or without
VFD (Variable Frequency Drive),

« Easy removal of individual drive units to minimize down
times (approx. 2 h),

« Extremely compact design with motors directly attached to
gearbox housing,

The utmost important aspect of this development is the fact
that long stand stills of a mill (for several months) due to the
repair of any of the conventional gearboxes will be a matter of
the past. Implementing the COPE drive requires the standard
foundation only. The replacement of one of the 8 small drive
units will be easily conducted as they are easily accessible and
easy to install.

The delivery started in October 2015. First production of
cement was in September 2016. The guaranteed values could
be achieved after only 40 operational hours.

[l

LOESCHE _'_!
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YURTCIM GENEL MUDUR
YARDIMCISI HAMZA ODUNCU: [
“HEDEFIMIZ SURDURULEBILIR
BIR GELECEK YARATMAK.”

I

HAMZA ODUNCU, VICE
GENERAL MANAGER, YURTCIM:
‘OUR OBJECTIVE IS TO CREATE
A SUSTAINABLE FUTURE.”



Roportajimiza sizi taniyarak baslayabilir miyiz?
1966 Antakya dogumluyum. 1991 yilinda Firat Uni-
versitesi Kimya Mithendisligi béliimiinden mezun
olduktan sonra aymi yil burslu okudugum CITOSAN
biinyesindeki Elazig Altinova Cimento fabrikasinda
Uretim Mithendisi olarak ige basladim. 1996 yilindaki
dzellestirmeler ile birlikte Uretim Sefi olarak basladi-
gim OYAK Elazig Cimento fabrikasinda 2006 yilinda
Uretim Miidiirii iken, OYAK biinyesinden ayrilarak
LIMAK Gaziantep cimento fabrikasinda Genel Miidiir
Teknik Yardimcisi olarak kariyerimi devam ettirdim.
2008 yilinda LIMAK Kurtalan Cimento fabrikasinda
Genel Miidiir olarak baglayip, 2011 yilinda LIMAK
biinyesinden ayrildim. 2012 Nisan ayindan itibaren
ADO Grup biinyesinde c¢imentodan sorumlu Genel
Midiir Yardimcisi olarak ¢alismaktayim.

Uretim kapasiteniz hakkinda bilgi alabilir miyiz?
Yurt¢im Mus Fabrikasi 2009°da iiretime baslayan
yeni bir fabrikadir. Yillik 900.000 ton klinker iiretimi
ve 2.000.000 ton c¢imento 6giitme kapasitesine sahip
olan entegre tesis ile birlikte Sirnak ili Silopi ilgesin-
de 300.000 ton/yil 6giitme kapasiteli 6glitme paket-
leme tesisi yer almaktadir. Sirketimizde kalite bizim
onceligimiz ve hedefimizdir. Bélgemizdeki titketimin
cogu bityiik projelerde gerceklestiginden urettigimiz
uriinlerin kalite siirekliligi énem arz etmekte ve ihti-
yaclara problemsiz cevap verilebilmektedir. Hammad-
de degirmeni 6niine koydugumuz On-line analizor ile
uriin stantard sapmalar1 minimize edilmistir. Yeni bir
fabrika olmamiza ragmen Entegre yoOnetim sistemi
kapsaminda ISO 9001 Kalite Yonetim Sistemi, OHSAS
18001 fs Saghg1 ve Giivenligi Yoénetim Sistemi, ISO
14001 Cevre Yonetim Sistemi ve ISO 50001 Enerji Yo-
netim Sistemlerimiz bulunmaktadir.

Yurtcim olarak iiretmekte oldugunuz ¢cimento ce-
sitlerini kisaca anlatir misiniz?

Fabrikamizda su anda ii¢ cesit ¢cimento iiretilmektedir.
CEMI1425R, CEM II/A1L-42,5R ve CEM IV/B 32,5 R
Pozzolanic ¢imento iiretimlerimiz, dékme ve torbali ola-
rak piyasaya sunulmaktadir. Bununla birlikte bolgemizde
¢ok fazla proje olmasimdan dolay: 6zellikle baraj projeleri,
bazen spesifik ¢imento iiretimi talep edebiliyorlar. Pro-
jelerin bu spesifik talepleri yapilan Ar-Ge caligmalar ile
karsilanmaktadir.

Hem Tiirkiye hem Kkiiresel acidan giiniimiiz ci-
mento sektoriinii nasil degerlendiriyorsunuz?

Son 14 yilda Cimento sektorii Tiirkiye biiylimesinin
izerinde bir bityiime gerceklestirmistir. Tirkiye'nin
ortalama %4 biiytidiigii bu dénemde Cimento Sektdrii
ortalama %5,3 oraninda bilylime kaydetmistir. Refah

Let’s begin with knowing you better.

I was born in Antakya in 1966. After graduating from
Firat University, Chemical Engineering Department in
1991, I started to work as a Manufacturing Engineer for
Elazig Altinova Cement Plant of CITOSAN, from whom I
got scholarship. While I was working as a Manufacturing
Manager for OYAK Elazij Cement Plant where I had been the
Manufacturing Chief with the privatizations in 1990, I left
Oyak and pursued my career as the Vice General Manager
in Charge of Technical Issues for LIMAK Gaziantep cement
plant. In 2008, I started to work for LIMAK Kurtalan Cement
plant as General Manager and left LIMAK in 2011. Since
April 2012, I have been working as Vice General Manager in
charge of cement for ADO GROUP.

Can we get some information on your manufacturing
capacity ?

Yurtcim Mus Plant is a new plant that commenced
manufacturing in 2009. In addition to the integrated facility
of 2,000,000-ton cement grinding capacity and annual
900,000-ton clinker manufacturing capacity, there is a
grinding packaging facility of 300,000-ton/year grinding
capacity, in Silopi, Sirnak. Quality is our company’s
priority and objective. Because most of the consumption in
our region realizes in large scale projects, constant quality
of the products we manufacture is of high importance,
and the needs can be met without any problems. With the
online analyzer placed in front of the raw material mill,
product standard deviations were minimized. Although
we are a new plant, we have ISO 9001 Environmental
Management System, OHSAS 18001 Work Health and
Safety Management System, ISO 14001 Environmental
Management System and ISO 50001 Energy Management
System, in the scope of the integrated management system.

Can you briefly explain the types of cement you
manufacture as Yurt¢im?

Currently three types of cements are manufactured in our
plant. Our CEM I 42.5 R, CEM II/A LL-42,5 R ve CEM
IV/B 32,5 R Pozzolanic cement products are sold as bulk
and in bags. Nevertheless, because there are numerous
projects in our region, particularly dam projects may
sometimes demand specific cement manufacturing. These
specific demands of the projects are met with R&D works.

How do you evaluate today’s cement sector both for
Turkey and globally?

Cement sector has realized a higher growth than Turkey’s
growth for the last 14 years. In this period, when Turkey
grew by 4% in average, Cement sector recorded an average
growth of 5.3%. Increased welfare and per capita income
made people think the need of sheltering first, which in
turn created an acceleration in residential constructions.

foe
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diizeyinin yiikselmesi, kisi bas1 gelirin artmasi insan-
larin aklina ilk barinma ihtiyacini getirmis, buna pa-
ralel olarak konut yapiminda ivmelenme yaratmistir.
Ancak Tirkiye'de Cimento Sekt¢riiniin biiylimesinin
bir diger énemli sebebi son 14 yildir is basinda bulu-
nan hiikiimetlerin alt yap: ve biiyiik projelere vermis
olduklar1 énemdir. Mevcut durumda Tiirkiye yaklasik
80 milyon ton\yil klinker iiretim kapasitesine sahip ve
ortalama her y1l %5 oraninda bilyiimeye devam ediyor.
f¢ titketimdeki bilylimenin yavaglamasi, enerji mali-
yetlerindeki artiglar nedeniyle rekabet dezavantajin-
dan dolay: Tirkiye ihracatinin azalmas: gibi nedenler
yliziinden Cimento sektoriinde kapasite kullanim oran-
lar1 asag1 yonlii trende sahip olacaktir.

Diinya ¢imento iiretim ve tiikketiminin yaklasik %55’ini
Cin tek basina yapmaktadir. Avrupa bélgesi, ABD, Ja-
ponya gibi gelismis ilkelerin tiiketimleri azalirken
gelismekte olan iilkelerde tiiketimler artmaya devam
etmektedir.

2016 icin koydugunuz hedeflere ulasildi mi?
2017 icin dngoriileriniz nelerdir? Son dénemde
Iran pazarinin acilmasi, ilerleyen siirecte Suriye
ve Irak bolgelerinden gelecek olan talepleri de
diisiiniirsek Yurtcim icin nasil bir biiyiime yada
atilim beklemektesiniz?

2016 y1l1 bizim beklentilerimiz paralelinde gecti fakat
Tirkiye geneline ve Tiirkiye Cimento Miistahsilleri
Birligi verilerine baktigimizda Temmuz ayinda ya-
yinlanan verilere gore Ozellikle bati bolgelerimizde
%10-11 i¢ tiiketim artig1 varken, Dogu Anadolu Boélge-
lerimizde %1.5 civarinda azalma, Giineydogu Anadolu
bolgemizde %10’luk bir azalma goriiliiyor. Biz bolge-
deki projelerden dolay1 2016 yil1 beklentimizi karsila-
dik. Ancak 2017 yilinin hem bizim a¢imizdan hem de
iilke geneli sektdr agisindan zor bir yil olacagim du-
siinliyorum. Yakit maliyetlerindeki ¢ift tarafli artiglar

However, another important reason for the growth of cement
sector in Turkey is the importance that the Governments
in power for the last 14 years pay to infrastructure and
large scale projects. Currently, Turkey has an approximate
clinker manufacturing capacity of 80 million tons/year,
and it continues to grow by 5% every year. Because of the
competitive disadvantage and Turkey’s reduced exports due
to the slowed down growth in the domestic consumption
and increases in energy costs, capacity use rates in the
cement sector will have a downward trend.

Almost 55% of the world cement manufacturing and
consumption is realized by China alone. As the consumption
of the developed countries such as European region, USA
and Japan, consumptions in the developing countries
continue to increase.

Were the objectives set for 2016 attained? What are
your anticipations for 20177 Considering the opened
out Iranian market and the demands to be received
from Syria and Iraq in the following period, what
kind of growth or breakthrough do you expect for
Yurt¢im?

The course of 2016 was in parallel with our expectations,
but when we have a look at Turkey in general and data
of Turkish Cement Manufacturers’ Association, while there
is a 10-11% domestic consumption increase in the western
regions according to the data published in July, reductions
by 1.5% and 10% are seen respectively in the Eastern
Anatolian Region and Southeastern Anatolian Region. We
met our expectation for 2016 thanks to the projects in the
region, but I think 2017 will be a difficult year both for
us and the sector in the country in general. Double sided
increases in the fuel costs will excessively increase the costs
and reduce profitability for the cement sector. Opened
out Iranian market will adversely affect Turkey’s export.
However, I think that the Iranian cement sector to which
embargo was applied for years will need renewing and that



cimento sektérii agisindan maliyetleri asir1 derecede
artirip karlih@ diistiriicii etki yaratacaktir. Iran pazari-
nin acilmasi Tiirkiye ihracatini olumsuz etkileyecektir.
Fakat uzun yillar ambargo uygulanmis fran ¢imento
sektoriiniin yenilenmeye ihtiyaci olacagi ve bu anlam-
da Tiirk cimento sektériiniin fran’a bilgi ve teknoloji
satabilecek pozisyonda oldugunu diisiiniiyorum.

Spesifik olarak ele alirsak, Irak’ta 2007-2009 yillarinda
yillik 4 milyon tonlara varan ihracat yaptigimiz mik-
tarlar oldu. Ancak Irak’taki ¢imento fabrikalarinin dev-
reye girmesi ve yeni fabrikalarin kurulmasiyla birlikte
ihracatimizda ciddi azalmalar olmustu. Son yillarda
bolgedeki giivenlik problemleri nedeniyle de buraya
ihracat hemen hemen sifirlandi.

2011 yilindan 6nce Suriye’deki ¢cimento fabrikalari faal
durumdayken bu iilkeye olan ihracatimiz 2 milyon ton
civarindadir. Gectigimiz yil i¢ savasin en yogun oldu-
gu donemde 1.750 bin ton ihracatimiz oldu. Burada Su-
riye’deki ¢cimento fabrikalarinin ¢ok biiyiik bélimiiniin
calismadigl gercegini dikkatten kacirmamamiz gereki-
yor. Suriye’de kisa ve orta vadede giivenlik sorunlari-
nin ¢dziilemeyecegi kanaatindeyim. fhracat agisindan
gelecek perspektiflerde dikkate alinmamasi gereken
bir pazar olarak gorityorum.

Thracat anlaminda Irak ve Suriye’de yakin gelecekte
bir talep olacagini 6ngérmilyorum.

Son zamanlarda “Beton Yollar” ile ilgili projeler
hiz kazanmakta ve proje calismalari, saha analiz-
leri yapilmakta. Ozellikle Anadolu bélgelerinin
hedef alinmakta oldugunu goz 6niine alirsak be-
ton yollar hakkinda fikir ve goriislerinizi 6gre-
nebilir miyiz?

TCMB'nin uzun yillardan beri siirekli olarak giindeme
getirmesine, drnek yollar yapmasina, beton yollar ile

in this regard, Turkish cement sector will be in the position
to sell information and technology to Iran.

Specifically, we had made such high exports to Iraq
in 2007-2009 as 4 million ton annually. However,
upon commissioning of the cement plants in Iraq and
establishment of new plants, significant decreases were
observed in our export. Due to the security problems in the
region within the last years, export to that region reduced
to almost zero.

While the cement plants in Syria were active before 2011,
our export to that country is around 2 million tons. Last
year, while the civil war was at its peak, our export was
1,750 thousand tons. Here, we must not overlook the fact
that most of the cement plants in Syria are not operating. I
think security issues in Syria will not be solved in the short
and medium term. I see it as a market that must not be
considered for future perspectives of export.

With regard to export, I do not anticipate a future demand
in Iraq and Syria in the near future.

In the last years, projects concerning “Concrete
Roads” are accelerating and several project works,
field analyses are carried out. Given that Anatolian
regions are aimed at in particular, can I learn your
ideas and thoughts about concrete roads?

Despite the Turkish Cement Manufacturers’ Association’s
putting it on the agenda for years, constructing exemplary
roads, organizing trainings and seminars on concrete roads,
unfortunately no progress could be made regarding the
concrete roads. It is for the entire country’s benefit that the
reality of concrete road that has been used for a century in
the world, that is more economical in terms of total benefit
than asphalt ones despite its high initial cost, thanks to long
operating life and low operation-maintenance expenses
and that is far more superior than the asphalt ones in
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ilgili egitim ve seminerler diizenlemesine ragmen
maalesef beton yollar konusunda mesafe alinama-
mustir. Diilnyada yiiz yildan bu yana kullanilan, ilk
yatirim maliyeti yiiksek olmasina karsin isletme
omriniin uzunlugu ve isletme bakim masraflarinin
azlig1 nedeni ile toplam faydada asfalt yollara gore
¢ok daha ekonomik olan, yol emniyeti agisindan asfalt
yollara gére cok daha iistiin olan beton yol gercekligi-
nin tim kurumlar tarafindan izerinde durulmasi iilke
menfaati geregidir. Devletin bunu bir politika olarak
benimseyip her seyde millilestigimiz bu dénemde
doviz ddeyerek disaridan alinan asfalt ile yapilan yol-
lar yerine tamamui yerli olarak iretilen ¢imentolarin
kullanilacagi beton yollar1 tegvik etmesi gerektigi
inancindayim. Ayni sekilde beton bariyer konusunda
bilin¢clenmemiz gerekiyor.

Tiirkiye’de 6zellikle son yillarda, cimento fab-
rikalar1 “Alternatif Yakit” kullanimi noktasinda
yatirim yapmakta. Yurtcim olarak yapmis oldu-
gunuz calisma ve yatirim planlamanizi okurlari-
mizla paylasir misiniz?

Cimento sektoril, maliyetlerinin %060-70’ine yakini-
n1 enerji maliyetlerinin olusturdugu enerji yogun
bir sektordiir. Dolayisiyla enerji biriminde %1’lik ta-
sarruf bile sektérde ¢ok biiyiik katma deger yaratir.
Cimento sektdriinde enerji tasarrufu i¢in akla ilk ge-
len alternatif atik yakma, enerji tasarrufu saglayacak
verimlilik arttiric1 projelerin gelistirilmesi ve ekip-

terms of road safety is focused on by all organizations.
In this period as the state adopts it as a policy and as we
become nationalized in everything, I believe that the state
must promote concrete roads that is entirely produced
domestically by using domestic cement. Indeed, we need to
raise our consciousness of concrete barrier.

In Turkey, cement plants make investment in the
use of “Alternative Fuel” within the last years in
particular. Can you share Yurt¢im’s works and
investment plans made with our readers?

Cement sector is an energy-intensive sector 60-70% cost of
which is constituted by the energy costs. Therefore, even a
saving by 1% in the enerqy unit creates a high added value
in the sector. The first thing to do for energy saving in the
cement sector is developing efficiency increasing projects
to provide enerqy saving and making improvements in the
equipment to that end. We follow up the applications in
Turkey regarding alternative fuel. There is a progress in
the West. Plants have arrived at a point, where they are
able to meet 20-30% of the energy used from alternative
energy. As Yurtcim, we obtained our waste incineration
license in the scope of our alternative fuel incineration
works, but unfortunately, we could not find any
alternative fuel to incinerate and had to leave our fuel
incineration license. Consciousness must be raised. There
are several deficiencies in Turkey with regard to waste
collection, classification and the plants to make the waste
being able to be incinerated.




manlarda buna yonelik iyilestirilmelerin yapilmasidir.
Alternatif atik konusunda Tiirkiye'deki uygulamalar:
takip ediyoruz. Bati’da bir ilerleme var. Fabrikalar kul-
landig1 enerjinin %20-30 kadarini alternatif enerjiden
karsilayabilecek noktaya gelmisler. Yurt¢im olarak al-
ternatif atik yakma c¢aligmalarimiz kapsaminda atik
yakma lisansimizi aldik fakat maalesef cevremizde ya-
kacak alternatif atik bulamadik ve atik yakma lisansini
birakmak durumunda kaldik. Bunun icin bilincin biraz
daha gelismesi lazim. Tiirkiye'de atik toplama, tasnif
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Can you inform us on your recent investments?

Our investments are ongoing. Our objective is to create a
sustainable future and to work with the logic that there is
always a better one. In this understanding, once we detect a
field to increase efficiency, we promptly apply regardless of
the size of the investment. In this regard, we have recently
realized the Roller-Press investment and investments to
shift from air lifting system to elevator system in the cement
mill. 10 kwh and 2.5 kwh per ton cement were ensured
respectively in specific enerqy consumption in the R/P
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etme ve at1g1 nitelikli yakilabilir hale getirecek tesis-
ler konusunda bir ¢ok eksiklik var.

Yakin zamanda yaptiginiz yatirimlarla ilgili bil-
gilendirir misiniz?

Yurtcim olarak yatirimlarimiz devam ediyor. Hedefi-
miz siirdiiriilebilir bir gelecek yaratmak ve her zaman
daha iyisi vardir mantig1 icerisinde ¢alismak. Bu an-
layis icerisinde verimliligi artirici alan gordigimiiz
anda yatirmin biyiikliigline veya kiiciikligiine bak-
madan hemen uyguluyoruz. Bu anlamda yakin za-
manda Roller-Pres yatirimi, ¢imento degirmeninde
hava kaldirmali sistemden elevatorlii sisteme gecis
yatirimlarini gerceklestirdik. R/P yatiriminda spesifik
enerji tliketiminde ton ¢imento basina 10 kwh, hava
kaldirmal1 sistemin elevatorlii sisteme ¢evrilmesi ya-
tinminda da ton ¢imento basina 2,5 kwh enerji tasar-
ruflan saglandi.

Sirket olarak enerji {iretim yatirimlari da yapmaktayiz.
Bu kapsamda 2 MW’lik GES yatirimimiz fabrika saha-
s1 igerisine yaptik ve yakin zamanda tiretime basladik.
2MW’lik GES’ten yilda 3.5milyon Kw\saat enerji tireti-
yoruz. Tiurkiye’'de enerjinin %060-70’i fosil yakitlardan
elde ediliyor ve biityiik ¢cogunlugu yurtdisindan ithal
ediliyor. Dolayisiyla bu yatirimlar hem ¢evreye hem
de iilke ekonomisine katkida bulunacak, cari aciga yar-
dimc1 olacak yatirimlardir.

Emisyon azaltma ile ilgili aragtirmalarimiz stirekli
olmaktadir. Alternatif atik yakma, yenilenebilir enerji

investment and investment to shift the air-lifting system to
elevator system.

As a company, we also make energy generation investments.
In this scope, we made our solar power plant investment of 2
MW within the plant site and have commenced generation
recently. We generate 3.5 million Kw/hour energy annually
from the solar power plant of 2MW. In Turkey, 60-70%
of the energy is obtained from fossil fuels and most of
that is imported from abroad. Therefore, these investments
not only will contribute to the environment and national
economy, but also will help the current deficit.




yatirimlarl, WHR sistemleri arastirmalarimiz devam
ediyor. Tiirkiye gelecekte karbondioksit emisyonla-
rin1 sinirlandirabilecek taahhiitlerde bulunabilir. Bu
amacla emisyon envarterlerinin ¢ikarilmasina baglan-
di. Cimento fabrikalarinda sera gazi salmimi iiretim
ve yakma prosesinden kaynaklandig1 icin sera gazi
emisyonlar1 fazladir. Daha basit sdylemek gerekirse
ana hammadde olarak kullanilan kire¢ tasi (kalsiyum
karbonat) ¢cimentoya déniisiirken kalsiyum oksite in-
dirgemek gerekiyor. Bu da 100 kg kire¢ tasinda 44 kg
karbondioksiti havaya atmak anlamina geliyor. Uretim
ve yakma proseslerinin toplaminda her 1 ton klinker
iretiminde yaklasik 850 kg karbondioksitin havaya sa-
linmas1 gerekmektedir. Emisyon kaynag: klinker iire-
timi olduguna goére emisyonu azaltmanin yolu klinker
sarfiyatini diistirmekten ve dolayist ile iretimini azalt-
maktan gecer. Klinker iiretimini azaltabilmek icin de
katkili cimento tiiketimini artirmak gerekir. Gercek an-
lamda karbondioksit azaltimi Katkili ¢cimento 6zellik-
lerinin gelistirilmesi ve CEM I tip ¢imentolar1 ikame
etmesi ile miimkiin olacaktir.

Yakin zamanda planladiginiz bir yatirim calis-
masi1 var mi?

Bityiik anlamda bir yatirim planimiz yok ama verimli-
lik ve yonelik ¢alismalarimiz devam ediyor.

Our researches regarding enerqy reduction are continuous.

Our alternative fuel incineration, renewable energy
investments and WHR system researches are ongoing.
Turkey may make commitments to restrict carbon dioxide
emissions in the future. For this purpose, emission inventory
has been started to be issued. Because greenhouse gas
emission results from generation and incineration process
in the cement plants, greenhouse gas emissions are high.
To put it simpler, as the limestone (calcium carbonate)
used as the main raw material turns into cement, it must
be reduced to calcium oxide. This means wasting 44 kg
carbon dioxide in 100 kg limestone. In the total generation
and incineration processes, approximately 850 kg carbon
dioxide has to be emitted per 1-ton clinker production. Since
the emission source is clinker production, the way to reduce
emission is through reducing the clinker consumption
and therefore reducing the production. In order to reduce
clinker production, compounded cement consumption has
to be increased. A real reduction in carbon dioxide will be
possible with developing the properties of compound cement
and replacing with CEM I type cements.

Do you have any planned investment for the near
future?

We do not have a large scale investment plan, but our works
regarding efficiency are ongoing.
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SINTEK PROJE KOORDINATORU BULENT TUNCER:

“YAPILAN ISLER CIMENTO FABRIKASI GIBI DUSUNULUP TEK
CERCEVEYE SIGDIRILSA DA HER PROJENIN KENDINE HAS
OZELLIKLERI VAR. FABRIKA AYNI KAPASITEDE OLSA DAHI
ISLERIN LOKASYONU, CALISILAN EKIP VE YAPILAN ISLER HER
PROJEYI FARKLI KILIYOR. ONEMLI OLAN ISIN ICERISINDE

O HEYECANI KAYBETMEMEK.”

BULENT TUNCER, SINTEK PROJECT COORDINATOR:

“ALTHOUGH THE CARRIED OUT WORKS ARE COMBINED IN A SINGLE FRAME
BY CONSIDERING SUCH AS A CEMENT PLANT, EACH PROJECT HAS ITS
OWN UNIQUE FEATURES. ALTHOUGH THE FACTORY HAS THE IDENTICAL
CAPACITY. LOCATION OF THE WORKS, EMPLOYED TEAM, CARRIED OUT
TASKS MAKE EACH PROJECT DIFFERENT. THE IMPORTANT THING IS TO
MAINTAIN THE EXCITEMENT DURING THAT TASK.”



Son 5 yilli baz alirsak 2011°den 2016 yilina kadar
olan siireg icerisinde Sintek olarak gelisme siireciniz-
den bahsedebilir misiniz?

Cimento sektoriindeki deneyim ve tecriibesine 6glitme
tesisleri ile baslayan firmamiz, 2011 yilinda Er¢cimsan
Holding biinyesindeki Glimighane Cimento Fabrikasi
4000 ton/glin kapasiteli klinker hatti projesiyle firma
tarihinin ilk EPC projesini imzalamistir. Temel ve detay
mithendislik hizmetlerinden baglanarak, ekipman se-
cimleri ve tedarigi, ingaat isleri, mekanik montaj, elekt-
rik ve otomasyon islerini kapsayan anahtar teslimi proje
olarak islere baglanilmugtir. 21 ay olarak belirlenen bu
proje gerek yurtdisi tedarik firmalarinin siire¢ yénetimi,
gerekse yurticindeki imalat ve saha organizasyonu ile
siiresinde, basarili bir sekilde tamamlanmistir. Sozles-
mede verilen garanti sartlarinin da yerine getirilmesiy-
le sektdrde adimiz hizl bir sekilde aranan isimler ara-
sina girmistir. Konusunda uzman kadrosu ile firmamiz
ozellikle filtre ve tozsuzlastirma sistemleri ile ilgili tek-
noloji ve gelismeleri yakindan takip ederek “doga bize
emanet” sloganiyla 2012 yilinda cevresel projelere de
imza atmistir. Bu siireg icerisinde Bolu Cimento 530.130
Nm?/h kapasiteli Farin-Déner Firin torbali filtresi ile As-
lan Cimento 220.000 Nm?h kapasiteli Farin-Doner Fi-
rin torbali filtresi déniisim projelerini tamamlamistir.
Cimento fabrikalarinda toz en biiyiik ¢cevre zarar faktérii
olarak goriilse de yapmis oldugumuz bu projelerde bu
sorun ¢oziilmils durumdadir. Sézlesmemizde 10 mg/
Nm? kuru toz yiikii garanti edilmesine ragmen saha 61-
ctimlerinde 2 mg/Nm? altinda oldugu gézlemlenmistir.

2013 yilinmn ilk yarsinda imzalamig oldugumuz Eren
Holding biinyesindeki Medcem Cimento Fabrikasi bizi
ozel ve prestijli bir projesinin igerisine sokmustur. Tek
firinda 11.500 ton/giin klinker iiretim kapasitesi ile Ttir-
kiye ve Avrupa’nin tek firinda en biiyiik fabrikas: 6zel-
ligini tastyan bu projede yer almayi taviz vermedigimiz
kalite, giiven ve bagarl arzusuna bor¢luyuz. Bu proje
kapsaminda 6gilitme grubuna ait 2 klinker silosu, 3 adet
dik ¢cimento degirmeni, 2 ¢imento silosu, 4 paketleme
makinasl ingaat, lokal imalatlar ve montaj ile siire¢ ta-
mamlanmustir. Ayrica kapsamimizda bulunan iinitelere
ait 76 adet tozsuzlastirma filtresi dizayn, imalat ve mon-
taji da tarafimizdan yapilarak gerekli toz ytikil garantile-
ri basgari ile saglanmistir.

2015 yilinin ilk yarisinda imzaladigimiz Diinya ¢cimento
sektoriinde énemli bir yeri olan Votorantim Cimentos
Grubu'nun Sivas Cimento Fabrikas1 4500 ton/giin Klin-
ker Uretim Kapasiteli Entegre Cimento Fabrikasi projesi
de devam eden projelerimiz arasindadir. Yapimi Mart
2017 yilinda tamamlanmasi planlanan tesisin tiim in-
saat ve yapisal celik, lokal imalat, mekanik montaji ile

Can you tell us about your development process as
Sintek in the period of 5 years from 2011 to 2016?
Its experience in the cement sector starting with clinker
grinding plants, our company has undersigned the first
EPC project in the company history with Giimiishane
Cement Plant clinker line project of 4000 ton/day capacity
operating under Ercimsan Holding, in 2011. The works
were commenced as a turnkey project which covers basic
and detailed engineering services, equipment selection
and supply, civil works, mechanical installation, electrical
and automation works. Period of which was established
as 21 months, this project was successfully completed
in due time together with both process management of
foreign suppliers and domestic manufacturing and site
organization. By fulfilling the performance warranty
conditions set forth in the contract, we have become one
of the most preferred names in the sector quickly. With
its team that is specialist in its field, by following the
technology and developments particularly in filtration
and dedusting systems, our company carried out
environmental projects in 2012 with the motto of “the
nature is entrusted to us”. In this process, we completed
Bolu Cimento 530,130 Nm?3/h capacity process bag filter
and Aslan Cimento 220.000 Nm3/h capacity process bag
filter projects. While dust is considered as the supreme
environmental hazard in cement plants, this issue is
solved in these projects which we have undertaken.
Although our performance guarantee in the contract was
10 mg/Nm? dry dust load, it was observed to be under 2
mg/Nm? in the site measurements.

With the project we have undertaken in the first half
of 2013, Medcem Cement Plant operating under Eren
Holding, has taken us in a special and prestigious project.
We owe our involvement in this project, which has the
feature of being the largest plant in Turkey with a clinker
production capacity of 11,500 ton/day with single kiln
line, to our non-compromising desire for quality, trust and
success. Within scope of this project, the civil works, local
manufacturing and erection of 2 clinker silos, 3 vertical
cement mills, 2 cement silos, 4 packaging machines
pertaining to clinker grinding unit is completed. Also, 76
dedusting filters for the units that were in our scope of
supply were designed, manufactured and installed by us
and dust emission guarantees are fulfilled successfully.

Signed in the first half of 2015, Sivas 4500tpd Clinker
Production Capacity Integrated Cement Plant Project
operating under
a significant place in the World Cement Industry,
is among our ongoing projects. Being planned to be

Votorantim Cimentos, which has

completed by March 2017, civil and structural steel,

local manufacturing, mechanical erection, electrical
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elektrik ve otomasyon isleri tarafimizdan yapilmaktadir.
Suan % 91 oraninda tamamlanan proje bityiik bir hizla
devam etmektedir.

2015 y1li son aylarinda imza altina alinan Limak Hol-
ding grubu biinyesindeki Anka 5000 ton/giin Klinker
Uretim Kapasiteli Entegre Cimento Fabrikasi projesi de
diger devam eden bilyiik projemizdir. % 40 oraninda ta-
mamlanan tesisin 2017 haziran ayinda devreye alinma-
s1 planlanmaktadir. Bu tesisin mithendislik hizmetleri
ve proje yonetiminin yani sira ingaat, lokal imalat ve
montaj isleri de tarafimizdan yapilmaktadir.

Firmamizin ayricalikli &zelliklerinden biride Afrika
kitasinda yer alan referanslaridir. Bu anlamda devam
eden projelerimiz arasinda 2016 Ocak ayinda yapimi-
na basladigimiz Mozambik Matola sehrindeki 80 ton/
saatlik cimento 6giitme ve paketleme tesisi projemizde
Aralik ay1 icerisinde tamamlanarak devreye almmigtir.
2010 yilinda Sudan’da yaptigimiz égiitme tesisi proje-
sinden sonra tekrar Afrika Kitasinda is yapmak sirke-
timizin gelisen siirecine ayr1 bir katk: ve tecriibe sag-
lamistir. Bu bilgi birikimi ve tecriibesine yeni projeler
ekleyen firmamiz 2016 yilinin ilk yarisinda Limak Hol-
ding ile Fildisi Abidjan sehrinde yapilmasi planlanan
1.000.000 ton/y1l kapasiteli ¢cimento 6giitme, paketle-
me ve 1.000.000 m3/y1l kapasiteli hazir beton tesisi pro-
jesini anahtar teslimi konseptinde imzalamistir. Devam
eden proje 2017 yilin Haziran ayinda tamamlanacaktir.
Bu proje kapsaminda tiim temel ve detay miihendislik
hizmetleri, ekipman secimleri ve imalatlari, ingaat isle-
ri, mekanik montaj ile tiim elektrik ve otomasyon igleri
sirketimiz kapsaminda yapilmaktadur.

Gegen bu son bes yillik siireg icerisinde imzaladigimiz
projeler ile beraber kadromuz da bitytimustiir. Bu bityi-
menin yarattig1 etki ile 6ncelikle is saglig1 ve giivenligi
birimi, proje izleme ve Kkalite kontrol birimi gii¢lii bir
kadro ile kurulmustur. Tim santiyelerimizde ¢alisan
arkadaslarimiza egitim verme ve sertifikalandirma yet-
kisine sahip olan giivenlik uzmanlarimiz tam zamanh
olarak ¢alismaktadir. Belirli periyotlarla ¢alisma saha-
larimizda tatbikatlar yapilarak caligma arkadaglarimi-
zin bilin¢lendirilmesi saglanmaktadir. OHSAS 18001 is
saglig1 ve giivenligi yonetimi sertifikasina sahip firma-
miz bu sertifikanin gerekliligini de eksiksiz yerine getir-
mektedir. Kalitenin basariya etkisi bilinci ile de 5S, ISO
9001, EN 3834 ve EN 1090 yonetmeliklerinin gerekli-
liklerini eksiksiz uygulamaktadir. Giigli mithendislik
kadrosu ile temel ve detay miihendislik ve proje yoneti-
mi tiim ince ayrintilarina kadar takip edilmektedir. Geng
ve dinamik bir kadroya sahip olan firmamiz teknolojiyi
de yakindan takip ederek projelere uygulamasin basa-

and automation works of the plant is carried out by us.
Currently completed at the rate of 91%, the project is
going on at full pace.

Signed in late 2015, Anka 5000tpd Clinker Production
Capacity Integrated Cement Plant Project operating
under Limak Holding group is the other large ongoing
project we have undertaken. The current completion rate
of the project is 40% and it is planned to commission the
plant by June 2017. In addition to engineering services
and project management; civil, local manufacturing and
erection works of this plant are also carried out by us.

One of the distinguishing features of our company is the
references in Africa continent. In this respect, among
our ongoing projects, construction of 80 ton/hour
cement grinding and packaging plant project in Matola
province of Mozambique was commenced in January
2016 and completed and commissioned in December.
Making business in Africa Continent again following the
grinding plant project we have carried out in Sudan in
2010 has offered additional contribution and experience
to the development process of our company. Adding
new projects to its knowledge and experience, in the first
half of 2016 our company has signed the contract with
Limak Holding for 1,000,000 ton/year cement grinding,
packaging and 1.000.000 m3/year ready mix concrete
plant project on turnkey basis which is planned to be
built in Abidjan province of Ivory Coast . The ongoing
project will be completed by June 2017. Within scope of
this project all basic and detailed engineering services,
equipment selection and manufacturing, civil works,
mechanical erection and all electrical and automation
works are being carried out within scope of our company.

Our team also grew together with the projects we have
undertaken in this past five years of time. In response to
the effect of this growth, primarily occupational health
and safety, project monitoring and quality control units
were established with strong teams. Safety specialists who
are entitled to train and certify the colleagues employed
at all of our worksites, are recruited full time. Drills are
carried out at our worksites in certain periods to raise the
awareness of our colleagues. Certified with OHSAS 18001
occupational health and safety management certificate,
our company fulfills the requirements of this certificate
completely. It satisfies the requirements of 5S, ISO 9001,
EN 3834 and EN 1090 standards fully by being aware
of the effect of quality on success. Basic and detailed
engineering and project management are followed in
every single detail with its powerful engineering team.
Having a young and dynamic staff, our company
follows the technology closely and ensures successful



rili bir gekilde gerceklestirmektedir. Insana ve dogaya
olan saygisiyla birlikte yaratilan giiven, biiylime siireci-
mizin kilit taglarini olusturmaktadir.

Son 5 yillik siireci degerlendirirsek tamamladigi-
niz projelerden hangisi daha 6ne ¢ikiyor? Nedeni-
ni belirtir misiniz?

Her zaman ilkler tabi ki bir adam &ne ¢ikiyor. Bu agidan
bakarsak Giimiighane Cimento Fabrikas: 4000 ton/giin
kapasiteli klinker tiretim hatti projemiz ilk komple ci-
mento hatti isimiz olmasi nedeni ile biraz ayr bir yerde
duruyor. Biiylime siirecinin ilk basamag: gibi...

Aslinda yapilan isler ¢imento fabrikas: gibi diistinii-
lup tek cerceveye sigdirilsa da her projenin kendine
has o6zellikleri var. Fabrika ayni kapasitede olsa dahi
islerin lokasyonu, ¢alisilan ekip ve yapilan isler her
projeyi farkli kiliyor. Onemli olan isin igerisinde o
heyecan: kaybetmemek. Mesela Medcem projesi.
Tiirkiye’nin tek firindaki en biiyiik fabrikasi. ‘En bii-
yik’ kelimesi heyecan verici. En biiyiikse biz mutla-
ka bu isin icinde olmaliydik ve ne mutlu ki basarili
bir sekilde de tamamladik.

Kapsaminin kii¢tik veya biiyiikliigiine bakmadan gii-
venimizi kaybetmeden, kaliteden 0diin vermeyerek,
zamaninda ve basarili bir sekilde tamamladigimiz her
proje her zaman 6ne ¢ikar. Firmamizin ismini ve itibari-
n1, maddi degerlerin her zaman iistiinde tuttuk. Sanirim
bizi ayricalikli kilan ve piyasada ayr1 bir yere konumlan-
diranda bu 6zelligimiz.

v,

implementation to the projects. The confidence created
with respect to human and nature forms the keystones of
our growth process.

Which one of the projects you have completed is more
prominent if we talk about the past 5 year period? Can
you tell us its reason?

The “firsts” are always one step ahead. Considering from
this perspective, Glimtishane Cement Plant 4000tpd Clinker
Production Line Project has a special place since it was our
first complete cement line contract. It is like the first step to
growth process...

Actually, although the carried out works are combined in
a single frame by considering such as a cement plant, each
project has its own unique features. Although the factory has
the identical capacity, location of the works, employed team,
carried out tasks make each project different. The important
thing is to maintain the excitement during that task. For
instance, Medcem project. It is the largest plant in Turkey in
terms of single kiln line. The term ‘the largest’ is exciting. If
it was the largest then we should have been involved in this
project and we are glad that we have completed it successfully.

Any project which is completed on time and in a successful
manner regardless of the size of its scope, without losing
confidence in it and without compromising quality will
always be prominent. We have always been regarding the title
and reputation of our company above the material values.
I guess this is what makes us exclusive and takes us to a
distinguished position in the market.

"B _
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ICIN BIRINCIL VE IKINCIL NOx AZALTMA SECENEKLERI

PRIMARY AND SECONDARY NOx REDUCTION OPTIONS FOR LIGNITE AND
COAL POWER PLANT REHABILITATION IN TURKEY

Giris

Linyitli termik santrallere dair Tirkiye 6zellestirme
programi ile 8 Haziran 2019 sonrasinda yirirliige
girecek baca emisyonlarina iliskin yeni yonetmelik,
mevcut Unitelerin iyilestirmesinin saglanmas: igin
Ozel sektoriin yiliksek miktarda sermaye ayirmasini
gerekli kilacaktir.

SOx ve toz emisyonlarinin yani sira, bircok iinitede
NOx azaltmas1 yeni emisyon hedeflerine ulagilabil-
mesinde gerekli olacaktir. NOx emisyonlari, timil
yetkililerce her gecen giin {izerine daha fazla odak-
lanilan sorunlar olan ozon tabakasinin seyrelmesine,
asit yagmuruna ve fotokimyasal sise gercekten katki-
da bulunmaktadir. Bunun sonucunda, yatirimcilarin
karsilastiklar1 zorluklar, sermaye harcamasi, isletme
harcamasi, proses ve proje risklerinin dengelenmesi-
nin ve elbette gerekli olan faaliyete ara verme siiresi-
nin kisaltilmasinin bir yolu olarak dogru NOx azalt-
ma teknolojilerinin se¢imini icerecektir.

Gunilimiizde NOx azaltma i¢in en ¢ok uygulanan tek-
noloji SCR (Katalitik Secici Azaltma) teknolojisidir.
Gercekte, bu katalitik aritma %90 ve daha yiiksek
oranda bir giderim verimliligi sunmaktadir. Bu tek-
noloji kdmiir, gaz, linyit, biyokiitle, atik, yag ve dizel
jenerasyon tniteleri gibi ¢ok ¢esitli uygulamalarda
diinya ¢apinda bir kullanima sahiptir.

SCR teknolojisinin NOx giderim orani ve tutarlilik aci-
sindan en performansh teknoloji oldugu kanitlanmis
olmakla birlikte diger teknolojiler de sermaye harca-
masinl, igletme harcamasini ve riskleri optimize et-
mek ag¢isindan da ayni diizeyde dikkate alinmaktadur.

Introduction

The Turkish privatization program of the lignite power
plants combined with the new regulation on stack
emissions applicable after the 8" June 2019 will require
from the private sector a huge amount of capital to

assure the rehabilitation of the existing units.

Besides SOx and dust emissions, reduction of NOx in
many units will be required to achieve the new emission
targets. NOx emissions indeed contribute to ozone, acid
rain and photochemical smog; all issues being more
and more tackled by authorities. The challenges of
investors will therefore include the selection of the right
combination of NOx reduction technologies, as a way to
balance CAPEX, OPEX, process and project risks, and of

course minimization of the required outage period.

Today, the most applied technology for NOx reduction
is the SCR (Selective Catalytic Reduction) technology.
Indeed, this
efficiency of up to 90% and more. The technology is

catalytic treatment allows removal

applied worldwide in a various range of applications,
such as coal, gas, lignite, biomass, waste, oil and diesel

generation units.

While the SCR technology has proven to be the
most performant in terms of NOx removal rate and
consistency, other technologies have to be considered as

well in order to optimize CAPEX, OPEX and risks.



Birincil tedbirler

Ilk olarak, kémiirlii ve linyitli santrallerde NOX'in
(=yakit NOx’i) bir kisminin yakitin kendisinde bag-
lanmis durumda olan azot varlig1 nedeniyle olus-
tugunu (6r: NH, ya da -CN) ve geri kalan kisminin
yanma havasinda bulunan molekiiler azotun (N,) ok-
sidasyonundan geldigi anlasilmalidir. Bu, asagidaki-
ler dahil olmak iizere 6nemli orandaki NOx’in haliha-
zirda yanma sisteminin genelinde bir optimizasyon
yapilmasiyla azaltilabilecegi anlamina gelmektedir:
- Degirmen performansi ve partikiil boyutu dagilimi,
- Briilor teknolojisi ve hava/yakit oraninin her briilér
seviyesinde yonetimi (birincil, ikincil ve iciinciil hava),
- Yakma havasi (OFA), hizmet dis1 briilér (BOOS) ya
da tarafli yanma (BF) stratejileri dahil olmak iizere
baca i¢indeki hava/yakit dagiliminin sergilenmesi

- Baca gaz1 devridaimi.

Bu teknikler diinya genelinde ¢ok sayida kazanda uy-
gulanmistir. Ancak, her kazanin yanma sistemi hem
tasarim hem de isletimsel ayarlar acisindan farkl ol-
dugu icin 6zel bir analiz gerektirmektedir. Bu birincil
NOx azaltma teknolojileri, taban hatt1 performans se-
viyesine, yanma sistemine ve yakit 6zelliklerine bag-
I1 olarak %20 ila 60 oraninda NOx azaltma oranlar1
saglayabilmektedir.

Bu yanma optimizasyonu konusunda yakin zamanda
hayata gecirilen gelistirmeler, ya yanma sisteminin
operatorler tarafindan optimizasyonu i¢in kullanila-
bilen ya da otomatik Kontrol i¢in DCS sistemine dahi
entegre edilebilen yenilik¢i ¢evrimici kémiir akisi,
hava akisi, FEGT (Baca Gazi Cikis Sicakligl) ve PSD
(partikiil boyutu dagilimi) gézetim sistemlerinin kul-
lanimini icermektedir.

Primary measures

First of all, it is important to understand that with
coal and lignite plants, part of the NOx (=fuel NOx)
are generated by the presence of bound nitrogen in the
fuel itself (e.g. NH, or -CN), while the other main part
comes from the oxidation of the molecular nitrogen
(N,) present in the combustion air. This means that a
significant amount of NOx can already be reduced
by an optimization of the overall combustion system,
including:

- Mill performance and particle size distribution,

- Burner technology and the management of the air/fuel
ratio at the level of each burner (primary, secondary and
tertiary air),

- Staging of the air/fuel ratio distribution within the
furnace, including Over-Fire Air (OFA), Burner-out-of-
service (BOOS) or biased firing (BF) strategies,

- Flue gas recirculation.

These techniques have been applied in numerous boilers
worldwide but always require a specific analysis
as each boiler combustion system is different, both
in terms of design and operational settings. These
primary NOx reduction technologies can achieve NOx
reduction rates of typically 20 to 60%, depending on the
baseline performance level, combustion system and fuel
characteristics.

Recent developments in this combustion optimization
include the use of innovative on-line coal flow, air flow,
FEGT (Flue Gas Exit Temperature) and PSD (particle
size distribution) monitoring systems, which can be
either used to support the optimization of the combustion
system by operators or can even be integrated into the

DCS system for automatic control.
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Sekil 1 (kémiir akist 6l¢timleri) / Figure 1 (coal flow measurements) Sekil 2 (FEGT ol¢iimil) / Figure 2 (FEGT measurement)
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Bu cevrimici gdzetim donanimlar1 mevcut santralle-
re kolaylikla entegre edilebilmektedir ve geleneksel
kazan donaniminda normalde -kolaylikla- erisilmesi
milmkiin olmayan kritik yanma bilgilerine ¢evrimici
erisim saglamaktadir. Kémurlit ve linyitli santral-
ler hakkinda ¢ok sayida referans bulunmaktadir ve
bunlar Laborelec tarafindan hem yanma ayarlamasi
islemleri hem de yanma sistemi iyilestirme projeleri
kapsamli bir sekilde kullanilmaktadir.

Birincil tedbirlerin avantajlar1 bunlarin sermaye har-
camasi ve ozellikle isletme harcamasi agisindan ikin-
cil tedbirlere kiyasla genellikle en uygun maliyetli
cozlimler olmasidir. Birincil tedbirlerin asil dezavan-
tajlar1 risklerin kontrol edilmesi ve ciiruflasmanin,
korozyonun ve diger istenmeyen ikincil etkilerin 6n-
lenmesi i¢cin NOx azaltma oraninda sinirlama olmasi
ve dogru bir tasarim/miihendislik/devreye alma uy-
gulamasinin énem tagimasidir.

ikinci tedbirler

Giderek Kkatilasan emisyon standartlar1 genellikle
tek basina yanma modifikasyonlar1 sayesinde eko-
nomik olarak miimkiin olabilecek seviyenin altinda
NOx emisyonlar: sart kosmaktadir (en azindan yakit
olarak komir kullanilmas: durumunda). Daha ileri
diizeyde bir azaltma gerceklestirmek icin yanma bol-
gesinin akis yoniinde ilave teknikler uygulanir.

Uygulamada koémiir ve linyit yakitl santrallerde uy-
gulanan temel olarak iki adet ikincil ya da yanma

These on-line monitoring equipment’s can be easily
retrofitted on existing power plants and give an
on-line access to critical combustion information
normally not (easily) accessible via traditional boiler
instrumentation. Multiple references are available
on coal and lignite power plants and are extensively
used by Laborelec, for both combustion tuning
campaigns and combustion system rehabilitation
projects.

The advantages of the primary measures is that they
are almost always most cost effective than secondary
measures, in CAPEX but especially in OPEX. The
main disadvantages of the primary measures are the
limitation in NOx reduction rate and the importance
of good design/engineering/commissioning to control
the risks and avoid slagging, corrosion and other

undesired secondary effects.

Sekil 3 / Figure 3

Secondary measures

The increasingly stringent emissions standards require
often lower NOx emissions than economically possible by
combustion modifications alone (at least for coal-firing).
To achieve further reductions, additional techniques are

applied downstream of the combustion zone.

There are mainly two secondary or post combustion flue
gas treatment measures that are applied in practice with

coal and lignite-fired plants. They are based on the same



sonrasi baca gazi aritma tedbiri séz konusudur. Bun-
lar ayni kimyasal mekanizmayi, yani NOx’i notr azo-
ta (N,) ve suya (H,0) déniistiiren, baca gazina (NH,)
enjekte edilen kimyasal bir reaktifle NOx azaltmasi-
nin gergeklestirildigi mekanizmayi esas almaktadir.
Bu iki tedbir asagidaki sekillerde adlandirilmaktadir:
- Katalitik olmayan secici azaltma (SNCR).
Reaksiyon, katalizér kullanilmaksizin tipik olarak
850°C ila 1100°C sicakliklarinda gerceklesir.

- Katalitik secici azaltma (SCR).

Reaksiyon ¢ogunlukla TiO, tstii V,0, olan bir ka-
talizorle, tipik olarak 320°C ila 400°C sicaklikta
ve %90 ve daha yukar: seviyelere ulasan bir NOx
giderme verimliligiyle gerceklesir. Bu nedenle,
iki teknoloji arasindaki baslica fark SCR’nin NOx
giderim verimliligini arttirmak icin bir katalizor
kullanmasi ve bu sayede prosesin daha disik si-
cakliklarda gerceklestirilebilmesine izin vermesi-
dir. Teknolojiler, kendi baslarina ya da diger birin-
cil NOx yanma kontrolil teknolojileri ile bir arada
kullanilabilirler.

SNCR’nin SCR’ye kiyasla sagladig1 ana avantajlar
hi¢bir katalizér reaktoriine ihtiya¢ duyulmamasi
ve bu sayede pahal1 yatirimlarin éniine gecilmesi,
aynl zamanda kaplanan alanin azaltilmasi ve ba-
sin¢ diislisiniin daha az olmasinin (ID Fan) sag-
lanmasidir. SNCR bunlarin yani sira enjeksiyon
acisindan daha fazla performans dezavantajina
sahiptir ve dogru sicakliklarda karistirma yapmak
kolaylikla miimkiin olmaz, Bu nedenle, SNCR bii-
yik yanma initelerinde, 6zellikle de yakit olarak
toz halindeki komiir kullanilan uiniteler s6z konu-
su oldugunda hi¢ miimkiin olmamak {izere yaygin
sekilde kullanilmamaktadir. CFB komiir yakith
unitelerde iyi karistirma, daha uzun bekletme sii-
resi ve siklon i¢inde optimum sicaklik bulunmasi
nedeniyle daha cazip olabilmektedir.

Ekonomi

Ikincil tedbirlere yénelik bir yatirim kararinin asil
ogeleri sunlardir:

- Ingaat isleri, reaktif depolamast ve tagimasi, ID Fan
yiikseltmesi ve reaktdr dahil olmak tizere tercih edi-
len teknolojinin sermaye harcamasi,

- Devre dis1 kalma siiresi,

- Reaktif teslimatindaki lojistik amaclarina yénelik
olarak termik santralin konumu,

- Giristeki NOx miktari,

- Reaktif tiiketimi,

- Katalizdr degistirme hiz,

- Tali masraflar,

chemical mechanism, namely the reduction of NOx by a
chemical reagent injected into the flue gas (NH,), which
converts the NOx into neutral nitrogen (N,) and water
(H,0).

These two measures are called:

- Selective non-catalytic reduction (SNCR).

The reaction takes place without a catalyst typically
between 850°C and 1100°C.

- Selective catalytic reduction (SCR).

The reaction takes place with a catalyst, mostly V,0,
on TiO,, at a temperature typically between 320°C and
400°C and with a NOx removal efficiency up to 90%
and more. So, the primary difference between the two
technologies is that SCR utilizes a catalyst to increase
the NOx removal efficiency, which allows the process
to occur at lower temperatures. The technologies can be
used separately or in combination with other primary

NOx combustion control technologies.

The main advantages of SNCR compared to SCR is that
no catalyst reactor is needed, avoiding an expensive
investment, as well as a lower footprint and reduced
pressure drop (ID Fan). Besides that, SNCR has more
performance disadvantages as injection and mixing at
the right temperatures is not easy to achieve, so that
SNCR is not widely applied on large combustion units,
certainly when it concerns pulverized coal-fired units.
For CFB coal-fired units, it can be more attractive, due
to the good mixing, longer residence time and optimal

temperature in the cyclone.

Economics

The main drivers of an investment decision for secondary
measures are the following:

- CAPEX of the selected technology, including civil works,
reagent storage and handling, ID Fan upgrade and
reactor

- Outage time,

- The power plant location regarding logistic issues on
reagent delivery,

- The inlet NOx content,

- The reagent consumption,

- The catalyst replacement rate,

- The auxiliaries costs,

LABORELEC
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Asagidaki karsilastirma tablosunda SNCR’nin miina-
sip olmast halinde daima en uygun maliyetli yakla-
sim oldugu gosterilmektedir. Bu, termik santrallerde
ilk olarak birincil tedbirler ile NOx azaltmaya odak-
lanilmasi, korozyon ve ciiruflasma gibi istenmeyen
yan etkilere dikkat edilmesi ve daha sonra SNCR tek-
nolojisinin giivenilir bir sekilde uygulanip uygulana-
mayacaginin degerlendirilmesi gerektigi anlamina
gelmektedir. Asir1 NOx emisyonlari, kazan hasar-
lary, kiil valorizasyonu sorunlar1 ve hava 6nisiticisi
tikaniklig1 gibi yan etkiler SNCR teknolojisi ile es-
lestirilen yan etkiler olduklar i¢in derinlemesine de-
gerlendirilmeleri gerekmektedir. SNCR giivenilir bir
sekilde uygulanamayacaksa ya sermaye harcamasini
ya da toplam sahip olma maliyetini azaltmaya odakl1
bir SCR uygulamasi anahtar ¢éziimdiir.

The comparison table below indicates that the SNCR,
when feasible, is always the most cost effective approach.
This means that the focus for power plants is to reduce
the NOx with primary measures first, paying attention
to undesired side effects such as corrosion and slagging,
and then to consider whether SNCR technology can
be applied reliably. This requires a strong assessment
as side effects such as excess of NOx emissions, boiler
damages, ash valorization issues and air preheater
pluggage are all know with SNCR technology. When
SNCR cannot be applied reliably, then the application
of SCR with a focus on reducing either CAPEX or the
Total Cost of Ownership is key.

5 Tipik yatirim maliyeti aralif1 | Tipik isletme maliyeti aralig1
Teknoloji Tipik NOx azaltma performansi Typical investment cost range (€/giderilmis NOx t )
Hedliiuoliogy) Typical NOx reduction performance (E/KW) Typical operational cost range

e (€/t removed NOx)
Konvansiyonel SNCR .
Conventional SNCR %25-40 12-20 1000-1500
SCR
%70- -140! .
SCR %70-95 60-140 800-1500

Tablo 1: Dugiik NOx ile iligkilendirilen teknolojinin karsilagtirmasi. SCR’ye yonelik ingaat ya da diger modi-
fikasyon islerinin azaltilabilmesi durumunda toplam yatirim maliyetinin orijinal maliyetin %55-65’ine kadar

inebilecegi unutulmamalidir.

Table 1: Comparison of low-NOx related technology. Note that if civil or other modification works can be reduced for
SCR, the total investment cost can drop to 55-65% of the original cost.

Vaka calismasi

Asagidaki vaka calismasinda Laborelec, yillara da-
yanan deneyiminden faydalanarak, sahaya 6zgii bir
karar olan hangi NOx azaltma teknolojilerinin séz
konusu elektrik santrali i¢in uygulanabilecegi konu-
sunu degerlendirmistir. Ornegin, bir SCR teknoloji-
sinin s6z konusu olmasi durumunda Sermaye Har-
camasinin ve Toplam Sahip Olma Maliyetinin giiclii
bir fizibilite degerlendirmesi, tasarim, mithendislik,
montaj, devreye alma ve isletme ve bakim optimizas-
yonu saglayarak azaltilmas: 6nemlidir.

Laborelec’in diger ilgili paydaslarla (SCR EPC (Ter-
mokimik) ve elektrik santrali sahibi (Engie)) birlikte
gerceklestirdigi ve kémiirden biyokiitleye déniisimi
de iceren oldukga zorlu SCR iyilestirmesi buna 6rnek
teskil etmektedir.

Case study

In the following case study, Laborelec made use of
decades-long experience to assess which NOx reduction
technologies can be applied for a given power plant,
which is always a site specific decision. In the case of a
SCR technology for example, it is important to reduce
the CAPEX and Total Cost of Ownership by strong
feasibility assessment, design, engineering, erection,

commissioning and O®M optimization.

This is what Laborelec has performed together with the
relevant stakeholders (SCR EPC (Termokimik) and power
plant owner (Engie)) of a very challenging SCR retrofit

combined with conversion from coal to biomass.

LABORELEC
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1.- TOWERCOOL™ - SOGUTMA KULELERINDE GAZ SOGUTMA
Istenilen sicokhk disuma, kuledibi comur probleminin ortodan knlkmasi, garantili hule glas sicokiiklan
Dunyada ilk ve tek HYBRID SISTEM teknolojicini tretip uyguloyerok Gaz Sejutma Prosasinde YENI UFUKLAR.... -
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2.- CYCLONECOOL™ ~ ST SIKLONDA GAZ SOGUTMA
Dinyada ilk ve tek CYCLONECOOL ™ ile ID fon enerji tasarufu, geri donils sraninde disme, siklon tutma venminde aris,
fon kaploma probleminin ortodan kalkmas, Gretim org....

3.- DUCTCOOL™ - BACAGAZI KANALINDA GAZ SOGUTMA -
DUCTCOOL™ 'do kullonilon ultia sprey teknolojisi ile istenilen sicoklik disimi, fan koploma probleminin ortadan kalkmas, '
uretim arhy, enesji tosanufu....

4. COOLERCOOL™ - KLINKER SOGUTMADA GAZ SOGUTMA 1 /5
Kardan adam, kizil nehir risklerinin yarathi ani scoklik sigromalon COOLERCOOL™ ile tarih oluyor, prases fifyel ﬂm \
garanti altinda.... _ 4

5. MILLCOOL™ - CIMENTO DEGIRMENLERINE SU VERME )
Suzaklik nedenli cimanto azelliklerinin bozulma riski, diyafram tikanmas., comurlama gibi tim problemlet tam kopali
deve colisan MILLCOOL™ ile armik glivence altinda....

6.- RAWCOOL™ - FARIN DEGIRMENLERINE SU VERME
Diizensiz farin yofufi ve vibrosyon riskledd RAWCOOL™ su verme si
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Max Green Projesi adi verilen proje Belcgika’daki
Rodenhuize 4 initesinin tamamen odun yakitina
dénistirilmesini amaglamistir. Rodenhuize 4 islet-
meye 1979 yilinda, genellikle sert komiirler yakan
bir 262MWe inite olarak basladi. Bu Unite ayni za-
manda yiiksek firin gazi ve fuel-oil A ile de ¢aligabil-
mekteydi. 2005 y1linda, odun peleti ile es yakma bag-
latildi. Ik adim olarak odun peletleri agirlik olarak
%30 oraninda yakildi ve yaklasik 55MW diizeyinde
bir elektrik ¢ikisi saglandi. ikinci adimda, 2008 yilin-
da odun orani agirlik olarak %60 diizeyinde arttirildi
ve 110MW elektrik ¢ikisi saglandi. Bu her iki adim
depolama ve 6giitme tesislerinin insasini icerdi, 6g-
tillen odun, kémiir degirmenlerinin hemen arkasinda
koémiir tozu ile karistirildi. Bu sirada, NOx emisyonu
o zamanlardaki sinirin altinda oldugu icin baca gazi
aritmasina uyarlama yapilmamisti ve ESP, toz emis-
yonlarini da sinirin altinda tutuyordu.

Kazan ve brilérlerin uyarlanmasi gerektiginden
ve NOX'in ikincil tedbirler uygulanarak bu elektrik
santralinin azaltilmis yeni NOx emisyon sinirlarinin
karsilanmasi i¢in azaltilmasi gerektiginden Roden-
huize 4 tnitesinin 2011 yilinda %100 agaca doniis-
tiriilmesi ile ulagilan kapsam ¢ok daha biiyiik oldu.

Max Green Projesi ile Rodenhuize 4 {initesi %100
odun yakma gerceklestiren bir iiniteye donuistiiriildii.
Orijinal kazanin derecesi azaltild1 ve bunun sonucun-
da nominal olarak 200MW elektrik cikisi elde edil-
di. Rodenhuize 4 giinimiizde yilda yaklasik olarak
850000ton odunu 1,4TWh elektrige doniistiirmekte-
dir. Doéniistiirme projesi yeni briilérlerin kurulumu-
nu icermistir. 3. bir odun peleti karistirma tesisi inga
edilmistir, kondansatérde revizyon ongorilmistiir
ve yardimci devrelerin modifiye edilmesi gerekmis-
tir. Rodenhuize 4 tahsis edilmis briilérler sayesinde
halen yiiksek firin gazi ile ¢caligabilmektedir.

Rodenhuize 4 tinitesinin Max Green projesi boyunca
siiren kullanim 6mrii ile birlikte, ruhsatta %110,'de
azami 60mg/Nm® kuru olan ¢ok diisiik NOx emis-
yon sinirlarl sart kosulmustur. Boylesi disiik NOx
emisyon sinirlarina yalnizca ikincil tedbirlerin uy-
gulanmasi yoluyla ulasilabilir. Amonyak emisyonu-
na yonelik olarak projede, 7ppmv NH, diizeyindeki
BREF-LCP degeri degerlendirmeye alinmigtir. %100
odun yakma sonucu ortaya ¢ikan ugucu kiiliin valori-
ze edilmesi zordur ve iinite 4 desiilfiirizasyon sistemi
ile donatilmamistir, amonyaga iligkin tek endise ba-
cadaki emisyondur. Bu sinir ve tasarimla elde edilen
%77’1ik NOx azaltmas1 bu SCR NOx giderimi ile her
zaman elde edilebilir. Projede ayni zamanda azami

The project named Max Green Project, aimed at the full
conversion of the Rodenhuize 4 unit in Belgium to wood
combustion. Rodenhuize 4 started operation in 1979 as
a 262MWe unit that was usually burning hard coals.
This unit was also able to run on blast furnace gas
and fuel-oil A. In 2005, co-combustion of wood pellets
started. In a first step, 30% by weight of wood pellets
were burned, good for about 55MW electrical output. In
a second step, in 2008, the wood share was increased to
60% by weight, for 110MW electrical output. Both these
steps included the construction of storage and milling
facilities, the milled wood was mixed with coal dust just
behind the coal mills. At this time, the flue gas treatment
was not adapted as the NOx emission remained below the
limit in that time, and the ESP kept the dust emissions

below the limit as well.

The scope with the conversion of the Rodenhuize 4
unit to 100% wood in 2011 was much larger, as boiler
and burners needed to be adapted, and NOx needed to
be reduced with secondary measures to meet the new

decreased NOx emission limits of this power plant.

With the Max Green Project, the Rodenhuize 4 unit
was converted into a 100% wood combustion unit. The
original boiler was derated, resulting in a nominal
200MW electrical output. Rodenhuize 4 now converts
yearly about 850000 ton wood into 1.4TWh electricity.
The conversion project included the installation of new
burners, a 3rd wood pellets milling installation was
constructed, a revamping of the condenser was required
and auxiliary circuits needed to be modified. Rodenhuize
4 unit is still able to be operated on blast furnace gas,

through dedicated burners.

With life extension of the Rodenhuize 4 unit through the
Max Green project, the permit imposed very low NOx
emission limits of maximal 60mg/Nm’> dry@11%0,.
Such low NOx emission limits could only be reached
with implementation of secondary measures. Regarding
ammonia emission, the BREF-LCP value of 7ppmv NH,
was considered in the project. As fly ash from 100%
wood combustion is difficult to valorize, and unit 4 is
not equipped with desulphurization, the only concern
with ammonia is the emission at the stack. With this

limit, and 77% design NOx reduction, this could only be



net verimlilik de amaclandig1 icin ug¢ kisimda kalan
SCR devreden cikarild1 ve yiiksek toz seceneginin
uygulanmas: gerekti. Bu, Rodenhuize'yi diinyada
biiyiik 6lgekli bir PF (toz kémiir yakitl) kazan icin-
de yiksek tozlu SCR ile stirekli olarak %100 oranin-
da odun yakabilen bir ilk yapmistir. SCR reaktéri
4 adede kadar katalizér katmani tutabilmektedir.
Amonyak suyu buharlasir ve ekonomizerin arkasin-
da baca gazina giren ayarlanabilir bir amontaj en-
jeksiyon 1zgarasi ile enjekte edilir. Yiiksek tozlu SCR
uygulamasi, baslatma ve kapatma sirasinda herhan-
gi bir su kondansasyonunu énlemek {izere baslat-
mada SCR reaktdriiniin 1sitilmas: ve kapatma sira-
sinda bunun sicak tutulmaya devam edilmesi i¢in
yardimci bir kazanin inga edilmesini gerektirmistir.
SCR reaktorii bir bypass sistemine sahip degildir.

Sonu¢ olarak, oduna doniistiirme projesi ile toz
emisyonu sinirlari %110,’de 10mg/Nm? kuru sevi-
yesine azaltildig: icin Max Green projesi ayni za-
manda mevcut ESP’'nin yeniden elden gecirilmesini
de icermistir. Bu iyilestirme esas olarak oncelikle
elektriksel, ayrica mekanik parcalarin gerekli sekil-
de degistirilmesini ve enerji tasarrufu secenegine
sahip yeni bir kontrol sisteminin kurulumunu icer-
migtir.

Proje Hedefleri
SCR sisteminin ana tasarim hedefleri asagidaki lis-
tede oldugu gibi 6zetlenebilir:

- Hem Biyokiitle hem de BFG (yiiksek firin gazi)
Yakit1 kullanma durumu i¢in tiim isletme yelpazesi
genelinde NOx emisyonu hedef degerinin saglan-
masl,

« Mevcut ID Fanlar modifiye edilmeksizin basing
diisiisiine iligkin énceden tanimlanmis sinira riayet
edilmesi (her iki yakit tipi icin),

- llgili isletme maliyetinin kabul edilebilir degerler
dahilinde tutulabilmesi i¢in gerekli katalizér 6mrii-
ne riayet edilmesi.

Genel proje siiresi programina ingaatin da entegre
edilmesiyle birlikte yukaridaki hedeflere ulasilma-
sin1 garanti etmek icin proje kisitlarinin ¢ok derin-
lemesine analiz edilmesi, miihendisligin ve {iretim
prosesinin gii¢li bir sekilde kontrol edilmesi ve be-
lirlenmis planlamaya titizlikle uyulmasi gerekir.

Riskleri makul seviyelere ¢ekmek i¢in tiim gerekli
yollar1 uygulamaya gecirmek iizere basarili bir ifa-
nin baslangi¢ noktasi, proje zorluklarinin tanimlan-
masidir.

achieved at all times with SCR deNOx. As maximal net
efficiency was targeted with the project as well, tail end
SCR was ruled out and the high dust option had to be
applied. This made from Rodenhuize the world premieére
of continuous 100% wood combustion in a large scale PF
boiler with high dust SCR. The SCR reactor can hold up to
4 catalyst layers. The ammonia water is evaporated and
injected with a tunable ammonium injection grid into
the flue gas, behind the economizer. The application of
high dust SCR implied the construction of an auxiliary
boiler, for heating up the SCR reactor at start up and
keeping it warm during shut-down, in order to avoid any
water condensation with start-up and shut-down. The

SCR reactor does not have a bypass.

Finally, the Max Green project, also included a
refurbishing of the existing ESP, as the dust emission
limits with the wood conversion project decreased down to
10mg/Nm? dry@11%0.,. This retrofit essentially consisted
in necessary replacement of essentially electrical but also
mechanical parts and as well as the installation of a new

control system with energy saving option.

Project Goals
The main design targets of the SCR system can be

summarized in the following list:

« Obtain the target value of NOx emission over the full
operating spectrum for both cases of Biomass and BFG
Firing,

« Respect the pre-defined limit of pressure drop, in order
to allow to operate without modifying the existing ID
Fans (for both fuels),

* Respect the required catalyst lifetime, in order to keep

the related operating cost within acceptable values.

Guaranteeing the achievements of the above targets,
jointly with the integration of the construction into the
overall project time schedule, has required a very deep
analysis of the project constraints, a strong control of
the engineering and production process and a rigorous

respect of the established planning.

The starting point for a successful execution is the
identification of the project challenges, in order to put

in place all the necessary means to moderate the risks.
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Proje zorluklar1

Max Green Projesinin SCR kismina yonelik temel
zorluklar iki kategori altinda gruplanabilir:

« Proses Riskleri

- Proje Ifa Zorluklari

Bunlarn ilki, esas olarak bir PF Kazana uygulanan SCR
prosesinin yenilikci niteligiyle iliskinken, ikincisi kisa za-
man programi ve saha kogullarindan kaynaklanmaktadir.

Kategoriler ve en 6nemli konularin analizi agagida
yer almaktadir (Bkz. Sekil 4).

Project challenges

The main challenges of the SCR portion of the Max Green
Project can be grouped into two categories:

« Process Risks

« Project Execution Challenges

The first ones are mainly related to the innovative nature of
the SCR process applied to a PF Boiler, while the second ones
derive from the short time schedule and the site conditions.

The categories and analysis of the most important topics
are given below (see Figure 4).

PROJE ZORLUKLARI f PROJECT CHALLENGES

(T EXECUTION

Proses Riskleri - Katalizér Etkisizlesme Hiz1

SCR teknolojisi normalde, proses riski azaltilmis bir tek-
noloji olarak degerlendirilir. Bunun nedeni, bir¢ok farkl
uygulamada ¢ok sayida referansin stz konusu olmasidir.

Buna bakilmaksizin, sebeke 6lcegindeki kazanlarda yakit
olarak biyokiitle kullanimi nispeten yeni bir gelismedir
ve bundan daha yeni olan bir gelisme ise bu tiir iiniteler-
de SCR teknolojisinin uygulanmasidir.

Etkisizlesme mekanizmalarindan bazilar artik, hem de-
neyim hem de bilimsel literatiir ile birlestirilmis ve teyit
edilmis olarak degerlendirilebilir ve esas olarak katalizér
etkisizlesmesini etkileyen iki ana etkenin belirlenmesi
icin en azindan yeterli bilgiler mevcuttur; yanma kogul-
lar ve yakit tiiketimi.

Ge¢miste bulunmayan ve giiniimiizde halen sinirl olan
sey ise, katalizériin etkisizlesmesini giivenilir bir sekilde
tahmin etmeye izin veren bir saha bilgileri veritabanidir.
Katalizor etkisizlesmesi hizinin hesaplanmasinda temel
benzer vakalara yonelik istatistiksel bilgilerin (geribildi-
rim) esas alindigini vurgulamak énem tagimaktadir.

Laborelec, riski sinirlandirmak icin katalizor icin benim-
senen giivenilirligi degerlendirmek amaciyla mevcut
tesisatlar ve ilgili isletim kogullarini analiz etmek {izere

Sekil 4 / Figure 4

Process Risks - Catalyst Deactivation Rate

SCR technology is normally considered a technology
with reduced process risk. This is due to the large
number of references in many different applications.

Notwithstanding, biomass Firing on utility-size boilers
is a relatively recent development and even more recent
is the application of the SCR technology on such kind
of units.

Some of the deactivation mechanisms can now be
considered consolidated and confirmed both by the
experience and by the scientific literature and there
is at least enough information to establish that there
are basically two dominating parameters affecting the
catalyst deactivation: combustion conditions and fuel
composition.

What was missing at that time and is still limited today
is a database of field information allowing to estimate
the deactivation of the catalyst in a reliable way. It
is important to highlight that the calculation of the
catalyst deactivation rate is basically done according
to statistic information (feed-back) on similar cases.

In order to limit the risk, Laborelec has carried out a
deep investigation to analyse the existing installations



derinlemesine bir arastirma gerceklestirmistir.

Bu arasgtirma Elektrik Santrallerinden ve katalizor iire-
ticilerinden bilgilerin toplanmasi ve ayrica farkli yakla-
simlara yonelik yapilmis olan eksiksiz bir analiz yoluyla
gerceklestirilmisgtir.

Yukaridaki bilgilerin analizinden, etkisizlesme hizini
tahmin etmek icin giivenilir bir temel olarak kullanila-
bilecek istatistiksel bir drnegin mevcut olmadig1 aciktir.

Bir karsit tedbir olarak asagidaki eylemlerin uygulanma-
sina karar verilmistir:

a) Etkisizlesme hizinin daha iyi degerlendirilmesi icin
Awirs Elektrik Santralinde (benzer kazan konfigiiras-
yonu ve yakit 6zellikleri) bir yan akim Laborelec Pilot
Santrali kullanilarak bir isbirlik¢i test calismasinin bas-
latilmasi,

b) Tiim katalizor tipleri ve hesaplanan hacimler i¢in bo-
yutlandirilmis bir SCR Reaktériiniin tasarlanmast,

¢) Baca gazina maruz kalirken kondansasyonu azaltmak
icin sicak hava ile 6n 1sitma yapabilen bir SCR sistemi-
nin tasarlanmasi.

Yukaridaki tedbirlerin tamami uygulamaya konulmus
ve sistem tasarimina elbette CFD ve fiziksel model ara-
ciligiyla optimize edilmis ve hassas bir akis dagilimi
tasarimi dahil olmak tiizere tiim en iyi SCR teknolojisi
uygulamalariyla miisterek sekilde entegre edilmigtir.

Proses Riskleri - Ucucu Kiil Ozellikleri

Partikiil boyutu, partikiil dagilimi, yapiskanlik ve vadi
acis1 gibi konularda ugucu kiiliin &zelliklerine yonelik
olarak da belirli bir kararsizlik s6z konusuydu. Diisiik
olarak tahmin edilmis miktarin aksine katalizér aralig1
secilirken muhafazakar bir yaklasim sergilenmistir. Ay-
rica, katalizoriin tikanma riskini sinirlandirmak icin tasa-
rima kurum iifleme yoluyla katalizor temizligi ve Biiyiik
Partikiilli Kiil (LPA) Filtresi entegre edilmistir.

Proje ifa Zorluklar1 - Zaman Programi Sorunlari
Proje zaman programi Max Green SCR Projesinin en kri-
tik yonlerinden biriydi.

Ana déniim noktalarina iligkin genel bir bakis asagida
Ozetlenmistir:

« Sozlesme Kapanis Tarihi Kasim 2009
. Ise Baslama Emri Ocak 2010
+ Kazan Kapatmanin Baslangici Eylil 2010

» Montajin Tamamlanmasi (katalizorsiiz) Ocak 2011
« Kazan Sicak Devreye Alma Subat 2011
- Katalizér Kurulumu 10 giin

and the related operating conditions, in order to evaluate
the reliability of the sizing criteria adopted for the
catalyst.

This investigation has been conducted collecting
information from Power Plants and from catalyst
manufacturers as well; a complete analysis of the
different approach has been also made.

From the analysis of the above information, it was clear
that a statistic sample to be used as a reliable basis to
estimate the deactivation rate did not exist.

As a countermeasure, it has been decided to put in place
the following actions:

a) Start a collaborative Test Campaign using a side-
stream Laborelec Pilot Plant in Awirs Power Plant
(similar boiler configuration and fuel characteristics) to
better assess the deactivation rate,

b) Design a SCR Reactor sized for all catalyst types and
calculated volumes,

¢) Design a SCR system with a pre-warming with hot air,
to reduce condensation while exposed to flue gas.

All the above measures have been put in place and
integrated into the design of the system jointly with all
the best practice of the SCR technology, including - of
course - an optimized and accurate flow distribution
design by means of CFD and physical model.

Process Risks - Fly Ash Characteristics

A certain incertitude was present also on the
characteristics of fly ash in terms of particle size, particle
distribution, stickiness and valley angle. In spite of the
low estimated amount, a conservative approach has been
undertaken in selecting the catalyst pitch. Additionally,
catalyst cleaning by soot-blowing and Large Particle
Ash (LPA) Screen to limit the risk of catalyst plugging
have been integrated into the design.

Project Execution Challenges - Time Schedule
Issues

The Project time schedule was one of the most critical
aspects of the Max Green SCR Project.

A general overview of the main milestones is summarized
hereafter:

« Contract Closing Date November 2009
« Notice to Proceed January 2010
« Start of Boiler Shut-down September 2010
« End of Erection (without catalyst) January 2011

« Boiler Hot Commissioning February 2011

LABORELEC
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Mart 2011
Nisan 2011

- Endiistriyel Baslatma
+ Gegici Kabul

En kritik olan ilk husus mihendislik, tedarik ve
donanimin sahaya teslim siiresinin sinirli olmasi-
dir: yalnizca 9 ay (10 Ocak ila 10 Eylil).

Mevcut olan siirenin bu kadar kisa olmasindan
kaynaklanan riskin azaltilmasi i¢in miihendislik
siirecinin yeniden organize edilmesi gerekti. Proje
gidisati normalde proses ve ana donanim tasarimi
ile baglatilip daha sonra akigkan dinamigi modeli-
nin dogrulanmasiyla devam ettirilip son olarak da
nihai konfigiirasyona ait yapim cizimlerinin gelis-
tirilmesiyle tamamlanir.

Ancak, boylesi sinirli bir zaman diliminde pro-
je faaliyetlerinin geleneksel dncelik siralamasini
adim adim takip eden bir yaklasim optimum bir
secenek degildi. Mihendisligin uzun tedarik za-
manli malzemelerin tedarik zamanina goére yeni-
den programlanmasi gerekmekteydi. Baslangictan
itibaren SCR reaktdriinii destekleyebilecek bir des-
tek yapisinin ve teknik performanslarin diizeyine
uygun boyutlara ve geometriye sahip ilgili ka-
nallarin tasarlanip insa edilmesi gerekliydi. Buna
paralel olarak, yukaridaki varsayimlar isiginda
akiskan-dinamik tasarimi, kanalin ve reaktoriin
dis seklinin korunmasi hedefiyle tanimlanmis bir
geometri esas alinarak ve aerodinamik profillerin,
deflektdrlerin, akis diizelticilerinin ve Amonyak
Enjeksiyon Izgarasinin dahil edilmesiyle yalnizca
bunlarin icinde faaliyet gdsterecek sekilde gercek-
lestirildi.

Boylesi bir yaklasim sayesinde, akis modelinin
son haline getirilmesinin tamamlanmasindan
6nce donanimin bircogunun tiretimini baglatmak
miimkiin oldu ve standart bir projeye kiyasla nere-
deyse 2 aylik bir siire kazanildi.

Proje ifa Zorluklar1 - Sahada insaat

En basindan beri, sahadaki insaat faaliyetlerinin
zaman programina gore yiiriitiilmesinin gercek-
lestirilmesi ¢ok gii¢ bir hedef oldugu agikti. Temel
kisitlamalar sunlardi:

+ Cok sinirli kazan kapali kalma siiresi (16 hafta),
+ Siddetli hava kosullar: (riizgar / yagmur / kar),

- Diger yiiklenicilerin eszamanli olarak orada bu-
lunmasi.

- Catalyst Installation 10 days
+ Industrial Start-up March 2011
« Provisional Acceptance April 2011

The very first critical point is the limited time to
engineer, supply and deliver all the equipment to

site: only 9 months (January '10 to September ‘10).

To mitigate the risk related with such short available
time, the engineering process had to be reorganized.
Normally, the project path starts with the process
and main equipment design, then it goes through
the validation by the fluid dynamic model and it
finally drives to the development of the constructive

drawings of the final configuration.

But with such limited timeframe a step-by-step
approach following the traditional priority of the
project activities was not optimum. The engineering
had to be rescheduled according to the delivery time
of the long-lead items. Since the beginning, it was
necessary to design and build a support structure
that could grant the support of the SCR reactor and
relevant ducts having dimensions and geometry
assumed in a way to presume the respect of the
technical performances. In parallel, based on the
above assumptions, the fluid-dynamic design has
been executed based on the defined geometry with
the target of keeping the external shape of the duct
and of the reactor and acting only inside them with
the insertion of aerodynamic profiles, deflectors,

flow rectifiers and Ammonia Injection Grid.

With such approach, it was possible to start
the production of most of the equipment before
completing the finalization of the flow model, thus
gaining almost 2 months compared to a standard

project.

Project Execution Challenges - Site Construction
Since the beginning, it was clear that the execution
of on-site construction activities according to the
time schedule was a very difficult target. The main

constrains were:

« Very limited boiler shutdown time (16 weeks),
« Severe weather conditions (wind / rain / snow),

- Simultaneous presence of other contractors.

LABORELEC
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SCR HE.&K;HIT .

Sekil 5'de SCR sistemine tahsis edilmis olan ana
alanlar gosterilmektedir.

Gecikme risklerinin azaltilmasi icin asagidaki karsit
tedbirler uygulamaya gecirilmistir:

» Miimkiin olan en yiiksek prefabrikasyon derecesin-
den teslimat yapilabilmesi i¢in tiim donanim ve ¢elik
islerinin miihendisligi yapilmistir,

- Sahada uzatilmis 6nmontaj icin tahsis edilecek alan
tespit edilmistir ve 6nmontaji yapilmis 6gelerin dik-
me alanina taginmasina yonelik dahili lojistik siire¢
simiile edilmistir,

+ 130 tonu 70 metre yiikseklige kaldirabilen 1.750
tonluk bir paletli vinci de iceren 2 vingten olusan bir
sistem uygulamaya konulmustur.

Kazanin kapatilmasindan 6nce saha faaliyetleri buna
yonelik olarak iki cephede yogunlastirilmistir. Bun-
larin ilki SCR reaktériiniin énmontaji ve de tahsis
edilen alandaki ilgili kanal ¢aligmasidir (Bkz. Sekil 6).

Ikincisi ile SCR alaninda yapilan ve SCR destek ya-
pisinin miimkiin olan azami 6l¢iiye ulastirilmasini
saglayan insaattir. Destek yapisi bu nedenle bir kdp-
ri olarak nitelendirilmistir (bkz. Sekil 7). Bu sayede
koprinin iki yanini kazanin kapatilmasindan 6nce
inga etmek miimkiin olmustur.

Sekil 5/ Figure 5

In the Figure 5, the main areas dedicated to the SCR

system are represented.

In order to decrease the risks of delays, the following
countermeasures have been put in place:

« All the equipment and steelworks have been engineered
in order to be delivered with the maximum possible
prefabrication degree,

« A dedicated area for extended site pre-assembly has
been identified and the internal logistic to transport
the pre-assembled elements to the lift-up area has been
simulated,

« A system of 2 cranes has been put in place, including
a crawler crane of 1.750 tons, able to lift up to 130 tons
to a 70-meter height.

Before the boiler shutdown, the site activities were
therefore concentrated on two fronts. The first one was
the pre-assembly of the SCR reactor and relevant ducting

in the dedicated area (see Figure 0).

Sekil 6: On montaji yapilmis katmanlar
Figure 6 : Preassembled layers

The second one was the erection, in the SCR area, of
the SCR supporting structure up to the maximum
possible extent. The supporting structure was therefore
conceived as a bridge (see Figure 7) in a way to allow
to erect the two sides of the bridge itself before the
boiler shutdown.



Ne yazik ki sistemi kapatmadan ¢nce tim kopriyi
insa etmek miimkiin olmamistir ve bu nedenle kapali
kalma siiresi sirasindaki insaat faaliyetlerini asgari
seviyeye cekmek icin cok biiyiik bir paletli ving kul-
lanilmas: gerekli olmustur ve hava durumuyla ilis-
kili durmalarin riskini bir sekilde azaltmak i¢in insa
siralamasi birkag¢ kaldirma iglemi olarak nitelendiril-
migtir. Paletli vin¢ sayesinde kémiir binasinin iize-
rinden gecmek ve diger vinglerle cakismay1 6nlemek
miimkiin oldugu i¢in bu tir bir vincin kullanimi sa-
yesinde &zellikle ESP alanindaki faaliyetlerle ilgile-
nenler s6z konusu olmak iizere diger yiiklenicilerin
eszamanli olarak orada bulunmasinin etkisi de azal-
tilabilmigtir. Bu mitkemmel bir sonu¢ vermistir ve
zaman programina Kusursuz bir sekilde riayet edil-
mistir. Siralamaya iliskin kisa bir bilgi Sekiller 8, 9
ve 10°da yer almaktadir.

Sekil 7 - SCR Islemi
Figure 7 - SCR Rendering

Unfortunately, it was not possible to erect the entire
bridge before the shutdown and therefore, in order to
minimize the erection activities during the shutdown,
it was necessary to use a very big crawler crane, thus
conceiving the erection sequence with few lifts up, in a
way to decrease the risk of weather related stops. The
use of the crawler crane has also allowed reducing the
impact of the simultaneous presence of other contractors,
particularly the one in charge of activities on ESP area,
because it was possible, with that crane, to pass above the
coal building and avoid the interference with the other
cranes. The result was excellent and the time schedule
was perfectly respected. A brief outlook on the sequence

can be seen in Figures 8, 9 and 10.
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Sekil 9 - Kapatma sirasindaki insa faaliyetleri / Figure 9 - Erection activities during shutdown
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Sekil 10 - Kapatma sirasindaki insa faaliyetleri / Figure 10 - Erection activities during shutdown

REX ISLETME VE BAKIM

Rodenhuize 4 iinitesi simdi 5 yil1 agkin bir siireden
beri SCR ile yakit olarak %100 odun kullanilarak
isletilmektedir. Baslangicta 3 katalizdr katmani re-
aktore takilmigti. Katalizoériin faaliyeti diizenli ola-
rak ol¢iilmistir ve etkisizlesme hizlar1 Lew Awirs
4 elektrik santraline daha 6nceden kurulmus olan
%100 odun yakitli bir SCR pilot kurulumunda 61-
ciilen etkisizlesme hizlarinin Rodenhuize SCR’sinin
kosullariyla ekstrapolasyonunu esas alan beklenti-
lere uygun olmustur.

Beklendigi tizere, birincil NOx’te odun icindeki azot
icerigine bagli olarak giiclii bir degiskenlik gézlem-
lenmistir ve bu durum tasarim durumuna kiyasla Is-
letme ve Bakim maliyetlerinde azalma olmasina izin
vermistir. SCR tasariminda odun igindeki ileri seviye
azot konsantrasyonu esas alinmistir ve bu sayede
SCR, degisiklikleri kolaylikla idare edebilmektedir.
Ayrica, SCR'nin diisiik sicaklikli tasarimi sayesinde
katalizér ve basing diisiisii icin Isletme ve Bakim ma-
liyeti tasarruflar1 ve ayrica kazan ¢ikis kapasitesinin
gelistirilmesine yonelik paylar s6z konusu olmustur.
Déniistiirme sonrasinda Rodenhuize'nin faaliyete
gecirilmesinin ardindan kazanin yiikii kaginilmaz
olarak hizli bir sekilde, projede belirtilen nominal
kazan yikinin %10’undan daha fazlasina yiiksel-
mistir. Sonug olarak bu durum SCR reaktdriiniin is-
letme sicakligini arttirmigtir. Beklendigi izere, kata-
lizérler (yeni ve kullanilmis) bu yiiksek sicakliklarda
test edilmistir ve NOx giderme faaliyeti ve katalizor
omrt icin faydali olan benzer ya da arttirilmis bir fa-
aliyet 6l¢iilmiistiir. Meydana gelen tim SO, yiiksek
oranda bazik ucucu kil ile reaksiyona girdiginden
SO, doniistiirmede de bir artig teyit edilmekle birlik-
te elektrik santralini etkilememektedir. Ancak, sicak-
lik artigtyla birlikte etkisizlesme hizi da artmigtir.

REX O®M

The Rodenhuize 4 unit is now running over more than 5
years on 100% wood, with SCR. At the start, 3 catalyst
layers were installed into the reactor. The activity
of the catalyst was measured on a regular basis, and
deactivation rates were in line with the expectations,
that were based on the extrapolation of the deactivation
rates measured in a SCR pilot installation previously
installed in Les Awirs 4 power station with 100% wood

combustion to the conditions of the Rodenhuize SCR.

As expected, strong variation in the primary NOx were
observed, depending on nitrogen content in the wood and
has allowed the reduction of the OBM costs compared to
the design case. The SCR design was based on the high-
end nitrogen concentration in the wood, as such the SCR
could handle the variations with ease. Also, because of
the low temperature design of the SCR, it allowed O®M
costs savings for the catalyst and pressure drop, as well
as margins for boiler capacity output improvement.
After startup of Rodenhuize after conversion, the load
of the boiler was indeed quickly increased more than
10% above the project nominal load of the boiler. As a
consequence, this increased the operation temperature of
the SCR reactor. As expected, catalysts (new and used)
were tested at these higher temperatures, and similar or
increased activity was measured which was beneficial
for deNOx operation and catalyst lifetime. An increase
of the SO, conversion was confirmed as well, however
not impacting the power plant, as all formed SO, reacts
with the highly basic fly ash. However, with the increased

temperature, the deactivation rate increased as well.



Sonuglar

Komiir yakitli kazanin %100 biyokiitle yakitina do-
nistiiriilmesi ile birlikte yakit cesitliligi/esnekligi
ve disiitk NOx’li briilérler gibi birincil tedbirle-
rin yeterli olmadig: biiyiik 6lcekli kazanlarda SCR
teknolojisini kullanmasinin avantajlarini belirten
SNCR referanslarinin bulunmayisi sonucunda NOx
emisyonlarinin idaresi 6nemli bir emisyon zorlugu
teskil etmistir.

Koémiir ile igletilen tozlagtirilmig yakitli bir kazanin
%100 biyokiitle yakiti ile igletilen bir sisteme do-
niigtiiriilmesi s6z konusu oldugunda, yakit cesitlili-
gi, proje asamasinda uygun tasarim kriterlerinin se-
cimini oldukg¢a zorlayici kilacaktir. Yakit 6zellikleri
belirli bir briilér konfigiirasyonu i¢in kazan ¢ikisin-
daki sicakliklar1 ve birincil NOX'i biiyiik Olciide et-
kileyebilecegi i¢in nominal ytkiin ne olabilecegini
belirlemek ¢ok karmasiktir. Bunlara ek olarak, biyo-
kiitle yakma sonucunda SCR katalizdr etkisizlesme
hizlarinin daha yiiksek olmasi nedeniyle kazan ve
SCR arasindaki iligki daha da kritik bir niteliktedir.

Max Green Projesinin (SCR) basaris1 hem proses
perfomanslar1 hem de siire, kalite ve ingaat giiven-
ligi agilarindan artik acik bir sekilde gériilmektedir.
Bu basari, asagidaki ana 6gelerin bir sonucudur:

+ Yenilik¢i bir SCR iyilestirmesi icin elektrik sant-
rali sahibi/Laborelec ve Orijinal Donanim Ureticisi
arasinda mitkemmel isbirligi saglanmasi,

* %100 biyokiitle ile isletme yapilmadan énce yan-
ma ozellikleri bilgisinin degerlendirmeye alinmasi
saglandig1 icin kazan ve SCR arasindaki iligkilerin
dogru sekilde ydnetilmesi,

« Proses kisitlamalarinin tam olarak degerlendiril-
mesi ve gerekli karsit tedbirlerin uygulamaya ge-
cirilmesi,

- Tium proje asamalarinin tespit edilen riskler ele
alinarak ayrintili sekilde planlanip hazirlanmasi ve
bu planlamanin yine titizlikle uygulanmasi.

Max Green Projesi ile projenin tiim teknik belir-
sizlikleri dogru sekilde ele alindi. Genel katalizor
etkisizlesme hizlar1 beklendigi sekilde gerceklesti.
Isletme ve Bakim asamasinda Laborelec, kataliz-
riin émiir déngiisii ve tiim Isletme ve Bakim ma-
liyetlerinde maksimizasyon saglamak i¢in SCR’nin
toplam sahip olma maliyetlerini diizenli denetim,
bagimsiz katalizor testi esas alinarak optimize et-
meye devam etti.

Conclusions

With the conversion of a coal-fired boiler to 100%
biomass, dealing with NOx emissions is the key
emission challenge as fuel variability/flexibility and
the lack of SNCR references on large utility boiler
favour the use of SCR technology when primary

measures such as low NOx burners are not enough.

When converting a pulverized fuel boiler on coal to
100% biomass combustion, fuel variability will make
the selection of proper design criteria very challenging
at the project stage. It is very complicated to determine
what may be the nominal load, as the fuel properties
may strongly impact the temperatures at the exit of
the boiler and well as the primary NOx for a given
burner configuration. On top of this, with faster SCR
catalyst deactivation rates with biomass combustion,
the interface between the boiler and the SCR is even

more critical.

The success of the Max Green Project (SCR) is now
evident, both in terms of process performances and in
terms of time, quality and safety of the execution. This
success is the result of the following main elements:

+ Excellent cooperation between power plant owner/
Laborelec and OEM for an innovative SCR retrofit,

« Good management of the interfaces between
boiler and SCR, as the knowledge of the combustion
properties had to be assessed before running at 100%
biomass,

« Full evaluation of the process constraints and
implementation of the necessary countermeasures

+ Detailed planning preparation of all project phases,
elaborated taking into account the risks identified,

and rigorous application of such planning.

With the Max Green Project, all technical uncertainties
of the project were handled correctly. Overall catalyst
deactivation rates were as expected. During O®&M
phase, Laborelec continued to optimize the total costs
of ownership of the SCR based on regular inspection,
independent catalyst testing in order to maximize the

catalyst lifetime and all O8M costs.
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YUKSEKTE CALISMA EGITIMI

6331 sayili Is Saglig1 ve Giivenligi Kanunu'nun 17.
maddesine ve 15.05.2013 tarih ve 28648 sayili Resmi
Gazetede yayimlanarak yiriirliige giren Caliganlarin
Is Saglhig ve Giivenligi Egitimlerinin Usul ve Esaslar1
Hakkinda Yoénetmeliginin 5. maddesine gore; isveren-
ler, calisanlarin is saglig1 ve giivenligi egitimlerini
almasini saglamakla yiikkiimlidiir.

Bu egitimler ozellikle; ise baglamadan &nce, c¢aligma
yeri veya is degisikliginde, is ekipmanimnin degismesi
halinde veya yeni teknoloji uygulanmasi halinde verilir.

Egitimler, degisen ve ortaya ¢ikan yeni risklere uy-
gun olarak yenilenir, gerektiginde ve diizenli aralik-
larla tekrarlanir.

Ulkemizde en ¢ok 6liimlii is kazasi ingaat sektdriinde
meydana gelmektedir. Bu élimli is kazalarinin bir-
cogu da yiiksekten diisme seklinde gerceklesmekte-
dir. Bu nedenle yiiksekte ¢alisanlarin bu konuda 6zel
olarak egitilmesi gerekir.

15.05.2013 tarih ve 28648 sayili Resmi Gazetede ya-
yinlanarak yiiriirliige giren Calisanlarin {s Saghg ve
Giuivenligi Egitimlerinin Usul ve Esaslar1 Hakkinda
Yonetmelige gore, yilksekte ¢aliganlara olusabilecek
riskler ve bunlardan kaginma yollar ile giivenli ¢a-
lisma yontemleri konularinda uygulamali egitim ve-
rilmesi zorunludur.

TRAINING FOR WORKING AT HEIGHT

As per Article 17 of the Occupational Health and Safety
Law No. 6331 and Article 5 of the Regulation on Employees’
Occupational Health and Safety Training Method and
Principles that went into effect after it was published in the
Official Gazette dated 15.05.2013 and numbered 28648,
employers are obliged to have their employees receive
training on occupational health and safety.

These training sessions are particularly offered before an
employee begins working or in cases where work places
or positions or work equipment change or where new
technological practices come into play.

Training sessions are revised in accordance with new
or changed risks and are periodically repeated when
necessary.

In our country, fatal work accidents are seen most in the
construction sector. Many of these fatal work accidents
are caused by falls from heights. Therefore those working
at height must receive a special training.

As per the Regulation on Employees’ Occupational Health
and Safety Training Method and Principles that went
into effect after it was published in the Official Gazette
dated 15.05.2013 and numbered 28648, those working at
height must be provided with hands-on training sessions
on how to avoid potential risks, as well as on safe working
methods.



Bu dogrultuda, uzman ve konularinda deneyimli
SINTEK egitmenleri tarafindan, ilgili Yénetmelik hii-
kiimlerine uygun olarak, asagidaki konu basliklarini
iceren egitim programi hazirlanmakta ve calisanlara
teorik ve uygulamali olarak egitim verilmektedir.

« Yiikseklik ile ilgili tanimlar, yiiksekte ¢alismanin
kurallari,

- Diismeye neden olan faktorler,

+ Diismenin nedenleri ve stiresi,

- Yiiksekte ¢alismada olusabilecek riskler,

« Yiiksekte ¢alismada risklerden korunma yontemleri,
« Toplu koruma yéntemleri ve kisisel koruma y&n-
temleri,

- Tehlikeli ve giivensiz durumlar, alinmasi gereken
onlemler,

+ Ankrajlar, merdivenler, korkuluklar, kalip sistem-
leri, iskeleler,

- Saglik ve giivenlik isaretleri,

- Yiiksekte ¢alismada kullanilacak teknik malzeme ve
kisisel koruyucular,

- Uygulama.

Yiiksekte ¢aligma egitim Industrial Rope Access Tra-
de Association (IRATA) sertifikali egitmenlerimiz ta-
rafindan gerceklestirilmektedir.

Egitime katilan calisanlara, 15.05.2013 tarih ve 28648
say1lli Resmi Gazetede yayinlanarak ylrirliige giren
Calisanlarin {s Saglhig1 ve Giivenligi Egitimlerinin Usul
ve Esaslar1 Hakkinda Yénetmelik hiikiimlerine uygun
olarak Egitim Katilim Belgesi diizenlenmektedir.

To this end, SINTEK Mining instructors who are experts
in their fields prepare a training program with the below
headings and provide the employees with theoretical and
hands-on training sessions in accordance with the relevant
regulation provisions.

« Definitions about heights, and rules on working at height,
« Factors causing falls,

+ Reasons and time of falls,

« Risks that may arise when working at height,

« Methods for protection against the risks of working at
height,

+ Mass protective methods and personal protective methods
« Hazardous and unsafe situations, and necessary
measures,

« Anchorages, stairs, safety rails, formwork systems, and
scaffolds,

« Health and safety signs,

+ Technical materials and personal protective equipment
to be used when working at height,

« Implementation.

Training for working at height is offered by our IRATA
(Industrial Rope Access Trade Association) certificated
instructors

The employees attending the training are given a
Certificate of Training Participation in accordance
with the provisions of the Regulation on Employees’
Occupational Health and Safety Training Method and
Principles that went into effect after it was published in the
Official Gazette dated 15.05.2013 and numbered 28648.
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IRATA nedir ?
IRATA, her kitadan iiye firmalar1 ve 50’nin {izerin-
de iilkede binlerce sertifikali teknisyeniyle, iple
teknik erigsim-yiiksekte ¢alisma alaninda ki tek Kii-
resel otoritedir.

IRATA’'nin ana misyonu;

« Her tiir yiiksekte calisma isinde sifir kaza ve hata
oranini saglamaktir,

- Is giivenligi ve is kalitesini arttirmaktir,

« Uluslararas: ve yerli standartlar hakkinda iiyele-
rine net bilgilerle danigmanlik vermektir,

+ Teknik erisim ve {iretim konusunda ¢6ziim iiret-
mektir,

» Endistriyel yliksekte calisma ve iple teknik eri-
sim i¢in egitim yetkisi vermek, sertifikasyon siste-
mi ile beraber bunun takibini saglamaktir,

- Tim egitim alan ¢alisanlarina teknik hususlarin
¢ozuimi icin rehberlik etmektir.

IRATA Personel Derecelendirilmesi :

Level 1 : 6 giinliik egitimi ve bagimsiz sinavi tamam-
lamuis tecriibe edinmeye/is liretmeye hazir teknik eri-
sim teknisyenidir.

Level 2 : 6 glinliik egitimi ve 1000 saatlik teknik eri-
sim tecriibesini edinmis ekip yéneten ve kurtarma

What is IRATA?

With its member companies from all continents and its
thousands of certificated technicians in over 50 countries,
IRATA is the one and only global authority when it comes
to technical principles of rope access and working at
height.

Main Missions of IRATA

« Ensuring zero accidents and failures in any kinds of
Jjobs involving working at height,

« Improving occupational safety and work quality,

« Providing its members with clear information on
international and national standards,

« Producing solutions for technical access and production,
« Providing training authorisation regarding industrial
rope access and working at height, and following this
process using a certification system,

+ Guiding all of its trained employees on how to resolve
technical problems,

IRATA Staff Rating

Level 1: A technical access technician who completed a
6-day training and an independent examination and is
ready to gain experience/produce work.

Level 2: An experienced technical access specialist who
completed a 6-day training and gained a 1000-hour



yapabilen tecriibeli teknik erisim uzmanidir.

Level 3/S/T: 6 giinliik egitimi ve 2000 saatlik tek-
nik erigim tecriibesini edinmis saha yoneticisi, kur-
tarma operasyonu yoneticisi siipervizoér egitmendir.
Bagimsiz olarak risk degerlemesi iiretir ve uygulatir.

IRATA; is ¢ozimii olarak teknik erisimi ve diger
yiksekte calisma bicimlerini gelistirmeyi her za-
man 6n planda tutmustur. Birlik giivenlik ¢ncelikli
yilkksekte calisma ydntemlerini her yil yeni boélge-
lere-iilkelere tanitmaya devam etmektedir.

IRATA belgeli personel calistiran sirketlerde kayit
altina alinan caligma siresinin icinde kaza orani
200.000 bin saatte 1 hafif is kazas1 olarak kayit al-
tina alinmigtir.

Bu, yiiksekte calisma sistemi kaza istatistigi olarak
Diinya {lizerindeki en diisiik orandir.

Bu calisma sistemini tiim calisanlarimiza benim-
setmek adina biitiin yiiksekte ¢alisma egitimle-
rimiz Industrial Rope Access Trade Association
(IRATA) sertifikali egitmenlerimiz tarafindan ger-
ceklestirilmektedir.

technical access experience and who runs a team of people
and is able to participate in rescue efforts.

Level 3/S/ T: A field manager, rescue effort manager, and
supervisor instructor who completed a 6-day training and
gained a 2000-hour technical access experience.

This level of staff independently produce risk assessments
and have them applied.

IRATA has always paid a particular attention to the
development of technical access and other working at
height methods as a business solution. The association
continues to introduce safety-first working at height
methods to new regions/countries every year.

Statistics show that the accident rate during a recorded
time at companies with IRATA certificated employees was
one minor work accident within 200,000 hours.

This is the lowest rate in the world in terms of accident
statistics regarding the working at height system.

All our training sessions for working at height are offered
by our IRATA (Industrial Rope Access Trade Association)
certificated instructors in order to have all our employees
embrace this working system.
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SINT

ARTI MI? EKSI MI? : RISK
IS RISK A PLUS OR A MINUS?

Risk Nedir?

Risk, bir sirketin hedeflerine ulasmasini olumsuz et-
kileyebilen bir olayin veya olaylar dizisinin neden
oldugu olas1 kayiplardir.

Bu tanimu ile riskin, hem sirketin mevcut varliklari-
n1, hem de gelecekteki gelisim firsatlarinin gelistiril-
mesini icerdigi ifade edilebilir. Risk Yonetimi sadece
olumsuzluklardan kac¢inmay1 degil, ayni zamanda
olumlu bir geyler elde etmeyi de hedeflemektedir.
Bagka bir deyisle olumsuzluklara karg1 savunmanin
yani sira firsatlara karsi hazir olmay: da risk yoneti-
mi ile saglamak miimkiindiir.

Risk yonetimi ve gozetimi sirket yonetim ku-
rullar icin neden 6nemlidir?

Global rekabet icinde strekli bityiime ve gelismeyi he-
defleyen sirketlerin, kurumsal risk yonetimine éncelik
verdigi goriilmektedir. Heniiz bu alginin oturmadigi
sirketlerde ise bunun ka¢inilmaz oldugu er ge¢ anlasi-
lacak ve sirketlerin mevcut varliklarina, gelecekteki bii-
yumelerine yonelik riskleri en etkili ve verimli gekilde
yonetmek, uzun vadede yiiksek performans sergilemek
i¢in girketlerin énceligini olusturacaktir.

Yonetici ve yonetim kurullarini risk yénetimi konu-
sunda bilin¢li olmaya zorlayan ¢ok sayida etken bulun-
maktadir. Belki de en goze ¢arpan etken, donem dénem
yasanan kiiresel mali krizlerdir. ABD ve AB {iilkelerinde
yasanan krizlerin ulastig1 boyutlar risk yénetimi ve de-
netimin 6nemini bir¢ok kez daha ciddi sekilde giindem
konusu yapmistir. Yakin ge¢miste risk yonetimi ve de-
netim zafiyetleri sonucu yasanan ¢ok sayida kurumsal
iflasin izleri hala hafizalarda canliligimi korumaktadir.
Diinyada oldugu gibi tilkemizde de Orneklerine tanik

Cem CAKMAK

Muhasebe ve Finans Miduri
Accounting and Finance Manager
Sintek

What is risk?

Risk indicates a potential loss caused by an incident or
a series of incidents that may hinder a company from
achieving its goals.

Based on this description, it can be said that risk covers
the development of existing company assets and future
improvement opportunities. Risk management aims not
only to avoid negative issues but also to achieve positive
things. In other words, risk management helps people get
ready for new opportunities in addition to offering a way
to avoid problems.

Why is risk management and supervision important
for company boards of directors?

It is seen that companies aiming at continuous growth
and development within the global competition prioritize
corporate risk management techniques. Companies
where such a perception has yet to be embraced will also
understand sooner or later that this is an important issue,
and an efficient risk management regarding existing
company assets and future growth strategies will become
a priority for all companies to be able to show a high
performance in the long run.

There are many factors driving managers and boards of
directors to gain awareness about risk management. Perhaps
the most notable factor is the global financial crises that are
experienced from time to time. The magnitude of crises that
face the U.S. and EU countries make people think more about
the importance of risk management and supervision. We all still
remember many recent corporate bankruptcies caused by lack
of risk management and supervision techniques. The fact that
some corporate entities both at home and abroad lost reputation
and prestige cost managers and boards of directors a lot.



oldugumuz kurumsal varliklarn, itibar ve giivenin yok
olmasi, yonetici ve yonetim kurullari icin bedeli ¢ok pa-
hali sonuglar dogurmustur.

Elbette, olasi riskler sadece iflaslardan ibaret degildir.
Bilgisayar korsanlari sayesinde giivenlik ve gizlilik risk-
leri konusundaki bilinglilik artmaktadir. Cevrenin Kirle-
tilmesi, is saglig1 ve giivenligi ile ilgili risklerin tehli-
kelerini gozler oniine sermektedir. Kurumsal krizlere
iyi hazirlanmamak ve acemice tepkiler vermek, itibar
zedelenmesi risklerini ortaya koymaktadir.

Risk yonetimi konusunda son yillarda ortaya ¢ikan bir
diger gercek ise hissedar beklentileri ve etkinlikleridir.

Gunumiizde bir¢cok kurumsal yatirimci giclii risk
yonetim uygulamalar talep etmektedir ve sirketler
mevcut varliklarini veya finansal tablolarinin dogru-
lugunu korumay: basaramazlarsa, piyasa degerleri
6nemli ve ani bir zarar gorebilir.

Diizenleyici faaliyetler de riskin giindemde kalmasi-
n1 saglamaktadir. Bir¢ok diizenleyici kurum risk yo-
netimi ile ilgili calismalar yapilmasini sart kosmakta
ve tesvik etmektedir.

Sonuc olarak;

Sirketlerin varliklarini siirdiirmesi, stirdiiriilebilir bii-
ylime, gelir istikrari, kayiplarin maliyetlerinin azal-
tilmasi, slirprizlerin énlenmesi, sosyal sorumluluk ve
yasal diizenlemelere uyum, sirketlerde risk yonetimi
ihtiyacini ortaya ¢ikarmaktadir. Bu nedenlerle, sirket-
lerin stratejik karar organi olan ydnetim kurullarinin
sirket riskinin yonetim ve gozetiminde ¢nemli rol ve
sorumluluklar1 bulunmaktadir. Ulkemizde son yillarda
yapilmakta olan yasal diizenlemelerde yénetim kurul-
larinin risk yénetimi ile ilgili rol ve sorumluluklarina
iliskin diizenlemelerin yer aldig1, diizenleyici ve denet-
leyici kurumlarin 6ncelikleri arasinda risk yonetimi
slirecinin yakindan izlenmesi ve gdzden gecirilmesi-
nin 6nem kazandig1 goriilmektedir.

Kurumsal Risk Yonetimi nedir? Bir Sirkete Sag-
ladig1 Faydalar nelerdir?

Is diinyasinda sik¢a kullanilmasina kargin “Kurumsal
Risk Yonetimi” ile ilgili standart bir tanim bulunma-
maktadir. TUSIAD Risk Yénetimi Caligma Grubu tara-
findan hazirlanan Kurumsal Risk Yénetimi Rehberinde
yer alan tanimina gére Kurumsal Risk Yonetimi; sirke-
ti etkileyebilecek potansiyel olaylari tanimlamak, risk-
leri sirketin kurumsal risk alma profiline uygun olarak
yoénetmek ve sirketin hedeflerine ulagmasi ile ilgili

Of course, potential risks are not only about bankruptcies. There
is an increasing awareness about security and confidentiality
risks thanks to computer hackers. Environmental pollution
also reveals the dangers of occupational health and safety
risks. Not getting ready for corporate crises well enough, as well
as unskillful reactions cause the risk of falling into disrepute.

Shareholder expectations and events are another facts that
emerged recently about risk management.

Today, many corporate investors request strong risk
management practices, and if companies can not manage to
maintain their existing assets or the accuracy of their financial
statements they can find themselves suffering from significant
and sudden market value issues.

Regulative activities also help risk remain on the agenda.
Many regulatory authorities mandate and encourage people
to carry out risk management-related work.

In conclusion...

The fact that companies wish to maintain their existence,
achieve a sustainable growth and income stability, reduce
their costs of losses, avoid unpleasant surprises, comply with
social responsibilities and legal requlations makes companies
need risk management techniques. Due to this fact, company
boards of directors, which are strategic decision-making bodies,
have important roles and responsibilities in managing and
supervising company risks. It is seen that our country’s recent
legal legislations include regulations regarding the roles and
responsibilities of boards of directors with respect to risk
management. It is also observed that a close follow-up and
revision of the risk management process gains importance
among the priorities of requlatory and supervisory authorities.
What is corporate risk management? What
advantages does it offer to a company?

Despite being used frequently in the business world, there
is no standard description for corporate risk management.
Corporate risk management is a systematical process, says the
Corporate Risk Management Guide prepared by TUSIAD, the
Turkish Industry and Business Association, Risk Management
Work Group. According to TUSIAD's description this is a
process, which is created with the purpose of identifying
potential events that may affect the company, managing the
risks in accordance with the company’s corporate risk-taking
profile, and providing a reasonable assurance regarding the
achievement of company goals. TUSIAD description also
says that this systematical process is affected by the company
board of directors, top management, and all other employees,
as well as it is used in identifying strategies and implemented
in the entire company.
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olarak makul bir derecede giivence saglamak amaci
ile olusturulmus; sirketin yénetim kurulu, iist yo-
netimi ve tiim diger calisanlar tarafindan etkile-
nen ve stratejilerin belirlenmesinde kullanilan, ku-
rumun tiimiinde uygulanan sistematik bir siiregtir.

Kurumsal Risk Yonetiminin bir sirkete sagla-
dig1 baslica faydalar;

Surdiriilebilir karlilik ve biiylimenin saglanmasi,
gelir dalgalanmalarinin minimize edilmesi, risk
kararlarinin daha saglikli alinmasi, siirprizlere ha-
zirlikli olunmasi, stratejilerin ve alinan risklerin
uyumlu olmasi, firsatlarin ve tehditlerin daha iyi
tespit edilmesi, rekabet giicliniin arttirilmasi, etkili
ve verimli kaynak kullanimi, yasa ve diizenleme-
lere uyum, itibar ve giivenin korunmasi, kurumsal
yonetim kalitesinin stirekliligi, sirket degerinin
yiikselmesidir.

Yonetim Kurullarinin risk yonetimi konusun-
daki rol ve sorumluluklarini basar: ile yerine
getirebilmeleri icin nelere dikkat edilmelidir?
Kiiresel ve ulusal gelismeler, yapilan ve yapilmak-
ta olan diizenlemeler cercevesinde yénetim kurul-
larinin risk yénetimi konusundaki rol ve sorumlu-
luklarini basari ile yerine getirebilmeleri, diger bir
ifadeyle risk zekasina sahip kurum yaratabilmeleri
icin asagida belirtilen hususlara odaklanmalar: ge-
rekmektedir.

1. Kurumsal risk yénetimine ihtiya¢ duyulan ne-
denlerin belirlenmesi,

2. Kurumsal risk yonetimi ile saglanacak ekonomik
faydanin tanimlanmasi,

3. Kurumsal risk yonetimi ile ilgili strateji, politika
ve siireclerin olusturulmasi,

4. Kurumsal risk alma kapasitesi, kurum adina risk
alma yetki ve sorumluluklarinin belirlenmesi,

5. Etkin bir kurumsal risk yénetimi i¢in yetkinlikle-
rin degerlendirilmesi.

Yonetim kurullarina s6z konusu rol ve sorumluluk-
lar1 ile ilgili denetim komitesi, risk yonetimi ve ig
denetim birimleri yardimc1 olacaktir.

Bir sirketin risk y6netimi siirecinde Denetim Ko-
mitesi yénetim kurulu adina gézetim, I¢ Denetim
ise denetleyen bir rol istlenmektedir. Yeni Tiirk Ti-
caret Kanunu’nun uygulamaya girmesi ile birlikte;
pay senetleri borsada islem goren sirketlerde, yo-
netim kurulu, sirketlerin varligini, gelismesini ve
devamini tehlikeye diisiiren sebeplerin erken teg-
hisi, bunun icin gerekli énlemler ile carelerin uy-

The main corporate risk management advantages for
a company:

Ensuring a sustainable profitability and growth, minimizing
income fluctuations, making healthier risk-related decisions,
being prepared for unpleasant surprises, ensuring compliance
between strategies and taken risks, identifying opportunities
and threats better, increasing competitiveness, ensuring an
efficient and effective use of resources, ensuring compliance
to laws and regulations, maintaining prestige and trust,
ensuring a sustainable corporate management quality, and
increasing company value.

What should boards of directors take into consideration
to successfully fulfill their roles and responsibilities
regarding risk management?

Company boards of directors should focus on the following
points in order to be able to successfully fulfill their risk
management roles and responsibilities within the scope of
global and national developments and existing or pending
regulations, in other words, in order to be able to create
companies having risk intelligence.

1. Identifying the reasons behind why corporate risk
management is needed,

2. Identifying the financial advantages of corporate
risk management,

3. Creating corporate risk management-related
strategies, policies, and processes,

4. Identifying the corporate risk-taking ability, as well
as the authorizations and responsibilities in taking
risks on behalf of the company,

5. Evaluating the capabilities for an efficient corporate
risk management.

Audit committees, as well as risk management and internal
audit departments will help boards of directors fulfill their
related roles and responsibilities.

During a company risk management process, Audit Committees
act as supervisors while Internal Audit departments act as
auditors on behalf of boards of directors. With the enactment
of the new Turkish Commercial Law, boards of directors of
the companies whose common stocks are quoted on the stock
exchange became obliged to establish an expert committee,
as well as to run and develop the system in order to early
identify the reasons risking company assets, development,
and existence, take the necessary measures and actions, and
manage the risks. As for other companies, such a committee
will be established only when the company auditor deems
it necessary and informs the board of directors about it in
writing. The company auditor will prepare a separate report
showing whether or not the board of directors established a
system ensuring the on-time identification of risks that threat



gulanmasi ve riskin yonetilmesi amaciyla, uzman
bir komite kurmak, sistemi ¢alistirmak ve gelis-
tirmekle yikiimli olmustur. Diger sirketlerde ise,
bu komite sirket denet¢isinin gerekli goriip bunu
yonetim kuruluna yazili olarak bildirmesi hidlinde
kurulacaktir. Sirket Denet¢isi, yénetim kurulu tara-
findan, finansal tablolarin, gercek resmi, diiriistce
gostermemesi dolayisiyla tehdit eden veya edebile-
cek nitelikteki riskleri zamaninda belirlemeye uy-
gun bir sistem kurulup kurulmadigini, kurulmugsa
bu sistemin yapisini ve uygulamalarini aciklayan
ayr1 bir rapor diizenleyerek, denetim raporuyla bir-
likte yonetim kuruluna sunmalidir.

Yoénetim Kurulu'nun sirket denetcisine, pay ve
menfaat sahiplerine karsi sorumluluklarini etkin
bir bi¢cimde yerine getirebilmesi i¢in, sirketlerde
mutlaka i¢ denetim faaliyetine ihtiya¢ bulunmak-
tadir. ig denetim; muhasebe ve mali raporlama
sisteminin islerligi, giivenilirligi, i¢ kontrollerin
yerindeligi, risk yonetiminin etkinligi konularinda
yonetim kuruluna gerekli giivenceyi saglayabile-
cek etkili araglardan biri olacaktir.

Bir sirketin risk zekasina sahip kurum olma ol-
gunlugunu degerlendirme faktoérleri nelerdir?
Bir sirketin risk zekasina sahip kurum olma olgun-
lugunu degerlendirebilmek icin;

Risk yoénetimi uygulamalarinin tiim sirket genelini
kapsamasi, tiim slregleri icermesi, risk yonetimi-
nin sirkette calisan herkesin isi olarak goriilmesi,
tlim riskleri dikkate alan, birbirlerini nasil etkile-
yecegini irdeleyen senaryolari, risk yonetim strate-
ji ve politikalarinin mevcut olmasi, sadece riskten
kacinmaya odaklanmamis, sirkete deger yaratan
riskleri dogru zamanlarda firsat olarak degerlendi-
rebilen risk y6énetim anlayisina sahip bulunmasini
degerlendirme faktorleri olarak belirtebiliriz.

Kisaca, bir girkette risk yonetimi bir proje olarak
degil, kulturiin ve is yapma seklinin bir parcasi
olarak goriilmeye baslamigsa, risk zekasina sahip
kurum olma olgunlugundan s6z edilebilir. Bu sonu-
cun saglanmasi ise sirket yénetimi ile ilgilidir. Sir-
ketlerin kurumsal siirdiiriilebilirliginin bir geregi
olan bu anlayis yonetim kurullarinin éncelikli rol
ve sorumluluklar: arasina risk yonetimi ve gozeti-
minin dahil edilmesini ka¢inilmaz kilmaktadir.

Risk zekasina sahip kurum yaratmak risk yoneti-
minde ydnetim kurulunun temel rol ve sorumlu-
luklarindandir.

or may threat the assets by reason of the fact that the company

financial statements do not properly reflect the real picture.
If such a system exists in the company, then the report will
also offer an explanation regarding the system structure and
practices. Finally this report, along with the audit report, will
be submitted to the board of directors.

An internal audit activity is a must for companies in order
for boards of directors to efficiently fulfill their responsibilities
towards company auditors, as well as shareholders and
stakeholders. Internal audit will be one of the effective tools
that can provide boards of directors with the necessary
assurance on subjects such as the functionality and reliability
of an accounting and financial reporting system, propriety
of internal audits, and the efficiency of risk management
techniques.

What are the factors that will determine whether or
not a company has risk intelligence?

Risk management practices covering an entire company
and including all the required processes; risk management
strategies and policies, as well as scenarios paying attention
to potential risks and questioning how these risks would affect
each other; and a risk management understanding that does
not only focus on avoiding risks but also aims to take value-
adding risks on time and turn them into opportunities are
among the factors that can tell whether or not a company has
risk intelligence. In addition, if risk management is seen as the
responsibility of all employees at a company then it can also
be said that there is risk intelligence at that company.

In brief, if a company sees risk management as part of its
corporate culture and business manner rather than just
a project then it can be said that the said company has risk
intelligence. This can only be made possible by the help of a
company management. This very understanding required
by corporate sustainability makes it a must to include
risk management and supervision to the main roles and
responsibilities of boards of directors.

Creating companies that have risk intelligence is one of the
main roles and responsibilities of boards of directors when it
comes to risk management.
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MARTIN ENGINEERING GENEL MUDURU & OPERASYON DiR_EKf_FORI"J ROBERT NOGAJ, CRH ROADSTQNE’NiN [RLANDA'DAKI WATERFORD
TAS OCAGI SAHASINDAKI BACA OLUSUMLARI SORUNUNA COZUM GETIREN BiR HUNI AKIS PROJESINI GENEL HATLARIYLA AGIKLIYOR.

ROBERT NOGAJ, PRESIDENT & CHIEF OPERATING OFFICER, MARTIN ENGINEERING, OUTLINES A HOPPER FLOW PROJECT THAT SOLVED
THE PROBLEM OF RATHOLING AT CRH ROADSTONE'S WATERFORD QUARRY SITE IN IRELAND.

BACADAN ICERI

Giris

Endiistriyel beton Uretimi teknolojisinde bir¢cok dnem-
li atithm gerceklesmis olsa da bunkerlerin temel huni
tasarimi, ¢imento iiretim operasyonlar: sirasinda birik-
menin énlenememesi egilimini sergilemekte ve sonug
olarak tikanmalara ve siirecin durdurulmasina yol aga-
bilmektedir. Bu, irlanda, Waterford’'da bulunan bir ¢i-
mento ve beton blok tiretim sirketi olan CRH Roadstone
Limited’in karsilastig1 bir sorundu.

Sirket, ocaktan ¢ikarilan kirectasi tozu elenip toz kovasina
yiiklendikten sonra birikmenin tahliye icin yalnizca mer-
kezde bir delik kalacak sekilde gerceklestigini ve iiretimi
onemli olciide etkiledigini tespit etmistir.

Tikanikliliklarin diizenli olarak agilmasi, malzemenin
bunkerin acik agzinin iizerinde bulunan yiikleme ala-
nindan ¢ikarilmasini saglayan zaman alan bir mekanik
kazic1 kullanimini gerektiriyordu. Sistemin kapali kaldig1
siireler ve bakim maliyetlerinden bunalan CRH Roadsto-
ne, beton tireticileri icin metal iiretim ve Ozellestirilmis
mithendislik ¢dziimleri iizerine uzmanlasmis olan Irlan-
da, Newbridge’de bulunan yerel bir miihendislik firmasi
olan Plimley Trading Limited ile baglantiya gecti. Martin
Engineering tirtinlerinin distribiitorii olan Plimley ayri-
ca uygun maliyetli bir ¢6ziim ortaya koymak icin stirece
akis tirlinleri tireticisini de davet etti.

Plimley’in Yiiksek Miithendisi Shane Dunne su ifadeyi kul-
lanch “Biz (Plimley ve Martin Engineering) 2012 yilinda
ayn1 miisteri i¢in farkli bir konumda bir malzeme akis pro-
jesi gerceklestirdik ve bu kusursuz bir bagariya ulasts. “Y6-
netici, bunun iizerine séz konusu bunkere bakmamizi ve
malzeme birikme sorununa bir ¢éziim bulmamiz istedi.”

Bunker ve bacalanma

CRH Roadstone Irlanda’nin en eski ¢imento ve beton
triinleri Ureticilerinden biridir. Kuzey Amerika’daki en
biiyiik yap1 malzemeleri tedarikgisi ve Avrupa’'da bir bél-
ge lideri olan ve 6nemli Asya ekonomilerinde giderek ar-
tan bir varlik sergileyen bir Cement-Roadstone Holdings
(CRH), sirketidir. Irlanda’da bulunan Waterford tag ocagl
sirketin bolgesel iiretiminin énemli baglica tesisidir.

Waterford tesisinde elenmis kirectasl tozu ve kum, 6n
yiikleyiciler araciligiyla tag ocagindan yiiksek bir istinat
duvar ile giivence altina alinmug kademeli yiikleme ala-
nina taginir. Duvarin yaninda, alt kisminda ters piramit
seklinde tahliye noktalar1 yer alan ve beton blok iiretim
tesisine ya da ¢imento igleme tesisine giden ayr1 konve-

DOWN THE RATHOLE

Introduction

Although technology for industrial concrete production
has made great strides, the hopper’s basic funnel design
still tends to accumulate buildup in cement manufacturing
operations, which can eventually lead to clogging and
process downtime. This was the problem CRH Roadstone
Limited, a cement and concrete block production firm
located in Waterford, Ireland, was experiencing.

The company found that the limestone dust extracted from
the quarry, once screened and loaded into the dust bin, built
up until it left just a centre hole for discharge, seriously
affecting production.

Regular clearingof obstructionsrequiredthetime-consuming
use of a mechanical digger, which scooped material out of
the open mouth of the hopper from the loading area located
above it. Fed up with the downtime and maintenance
costs, CRH Roadstone contacted a local engineering firm,
Plimley Trading Limited of Newbridge, Ireland, which
specialises in metal fabrication and customised engineering
solutions for concrete manufacturers. As a distributor of
Martin Engineering products, Plimley also invited the flow
products manufacturer into the process to help devise a cost
effective solution.

“We (Plimley and Martin Engineering) carried out a
material flow project for the same customer at a different
location in 2012 and it was a complete success,” explained
Shane Dunne, Senior Engineer for Plimley. “Based on that,
the manager asked us to have a look at the hopper in question
with a view to resolving the material buildup problem.”

The hopper and the rathole

CRH Roadstone is one of the oldest producers of cement
and concrete products in Ireland. It is part of Cement-
Roadstone Holdings (CRH), the largest building materials
provider in North America and a regional leader in Europe,
with an emerging presence in major Asian economies.
The Waterford quarry in Ireland is a core facility for the
company’s regional production.

Yenilik¢i ¢6ziim kovanin
arka kismina iki adet 100
litrelik Martin® XHV
% Hava Soku yerlestirmeyi
" Ongoriiyordu.

The innovative solution
! includes two 100-liter
{ Martin® XHV Air Cannons
& at the back of the bin.



yorlerin izerine bosaltma yapan iki kare kovadan olusan
24 ft’lik (7,31 m) ayrik piramit bunker bulunmaktadir.

S1g taban egimleri ve sert kogeler nedeniyle piramit bun-
Kker icindeki kovalarda nemli malzeme birikmesi egilimi
goriilmektedir. On yiikleyici yiikii bosalttiktan sonra ve
konveydrlerin tizerine gerceklesen tahliye durdugunda
operatdrler kovanm bog oldugunu varsaymislardir ancak
malzeme iceride takili kalmig ve birikmeye devam ettik-
¢e giderek daralan bir bacalanmaya neden olmustur.

Uretimdeki mevsimsel dalgalanmalar hammaddenin ha-
reketsiz ve nemli Irlanda iklimine maruz kalmasma neden
oldu. Malzeme zamanla sertleserek sorunu siddetlendirdi
ve agirlik bunkerin dengesini ve yapisal biitinliigiinti teh-
dit ederek calisma ortaminda potansiyel bir tehlike dogurdu.

Bir akis ¢oziimiiniin planlanmasi

Dunne, Dave Harasym, Martin Engineering BK Satig
Miidiirii ve CRH Roadstone Tesis Isletme Miidiiriinden
olusan bir ekip kuruldu. Hugh McGee, birikme soru-
nuna, diinya genelindeki cimento {iretim siireclerinde
etkinligi kanitlanmis bir ¢éziim olan hava soklar kul-
lanarak miidahale etmeye yonelik bir plan olusturdu.
Plani1 karmasgiklastiran bir durum bunkerin bir tarafinin
istinat duvarina dayanmis olmasiydi.

Harasym su ifadeyi kulland1 “Genellikle, kare bir kova-
dan diizgiin akis yapilmasi i¢in patlatmanin her yanin-
da birer tane olmak iizere dort adet hava soku gerekir”.
“Bir tarafl istinat duvar yiuiziinden kaybettigimiz icin ii¢
hava sokuyla nasil hareket edecegimizi kararlastirma
zorlu bir siire¢ oldu.”

Planlayicilar kovanin arka kismina iki adet 100 litrelik
Martin® XHV Hava Soku koymay: iceren yenilik¢i bir
cozlimle cikageldiler. Bunlar, ayrik iifleme borusu mani-
folduna takilan ve kovanin 6n egimli tarafindaki fan jeti
nozullarina baglanmis olan daha biiyiik tek bir 150 litrelik
XHV Hava Soku ile tandem olarak caligmaktayd. U iinite-
nin tamamina, sahada 35 ft uzaga yerlestirilmis bir komp-
resOr sistemine baglanmis olan 4 inglik (102 mm) bir hizh
atik hava valfi (QEV) takildi. Plimley, hava soklarmni besle-
me icin yeni bir hava hatt1 tedarik edip kurulumunu yapti.

Harasym “Bu, tanidigim agir ve yapiskan bir malzeme
iizerinde gerceklestirilen ilk ayrik manifold sistemi uy-
gulamasi olduy,” ifadesini kullandi. “Bu teknoloji genel-
likle ucucu kiil gibi hafif malzemeler séz konusu oldu-
gunda kullanilmaktadir.”

Kompresérden gelen basingl hava QEV ve piston iceri-
sinden gecerek tanka aktarilir. Solenoid valf etkinlesti-
rildiginde tank icinde saklanan basing, pistonu geri iter
ve kovanm icine giiclii bir hava soku géndererek tek bir
borudan ve ayrik tahliyeden esit bir sekilde ¢ikar. XHV,
uzun kullamm 6mrii saglayan saglam bir 5/8 in¢ (16

1 Arka taraf tiniteleri, ayrik
tifleme borusu manifolduna

sahip 150 litrelik tek bir hava
sokuyla tandem prensibine
gore calismaktadir.

The backside units work in

tandem with a single, 150-liter

cannon with by a split
blowpipe manifold.

At the Waterford facility, front loaders transport screened
limestone dust and sand from the quarry to the tiered loading
area secured by a tall retaining wall. Next to the wall, the 24 ft
(7.31 m) split pyramid hopper is comprised of two square bins
with inverted pyramidshaped discharge points at the bottom,
which unload onto separate conveyors leading to either the
concrete block production facility or the cement processing plant.

With shallow base slopes and sharp corners, the bins in the
pyramid hopper have a tendency to accumulate damp material.
After the front loader was finished dumping and discharge
stopped flowing onto the conveyors, operators assumed the bin
was empty, but material remained within, forming a rathole
that got smaller as more material collected.

Seasonal fluctuations in production caused raw material to
sit dormant, exposed to the moist Irish climate. The material
hardened over time, adding to the problem, as the weight can
compromise the balance and structural integrity of the hopper,
becoming a potential hazard to the work area.

Planning a flow solution

A team comprised of Dunne, Dave Harasym, UK Sales
Manager of Martin Engineering and the CRH Roadstone Plant
Operations Manager, Hugh McGee, collaborated on a plan that
would use air cannons to address the buildup issue, a proven
technology in cement manufacturing processes around the
world. Complicating the plan was the fact that one side of the
hopper abutted the retaining wall.

“Generally, proper flow from a square bin requires four cannons,
one on each side firing simultaneously,” said Harasym. “We
were already losing one side to a retaining wall, so figuring out
how to do it with three cannons was a challenge.”

The planners came up with an innovative solution that set two
100 litre Martin® XHV Air Cannons at the back of the bin.
These work in tandem with a single, larger 150 litre XHV Air
Cannon fitted to a split blowpipe manifold, which is connected
to fan jet nozzles on the front sloping side of the bin. All three
units are fitted with a 4 in. (102 mm) quick exhaust valve (QEV)
connected to the onsite compressor system 35 ft away. Plimley
also supplied and installed a new airline to feed the air cannons.

“This is the first application of the split manifold system on
heavy, sticky material that [ know of,” said Harasym. “Generally,
this technology is used on light material such as flyash.”
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mm) kurs boyuna sahip bir yiiksek sicakliga dayanikli bir
polimer conta icermektedir. Tankin tek tarafindan caliga-
rak tiim valf aksami tek bir kolay adimda ¢ikarilarak daki-
kalar icerisinde degistirilebilir ve bu sayede servis islemi
icin tankin rezervuardan sokiillmesini gerektirmez.

Her unite, giic, verimlilik ve geleneksel valf tasariminin
tek hatli tesisat1 ile gelismig dahili valfin kolay bakimini
saglayan yeni tipte 110 voltluk, negatif ateslemeli bir
solenoid ile etkinlestirilir. Harasym sunlar1 s6yledi “Cok
basit bir sekilde aciklamak gerekirse, bu uygulamada
pozitif patlatmali hava soklarinin saglayacag yiiksek
kuvvete ihtiyacimiz olmadi.” “Tercih ettigimiz negatif
patlama imiteleri fiyat ac¢isindan hassas olan bu ortam
icin en uygun maliyetli performansi sergiledi.”

Akisin siirdiiriilmesi

CRH Roadstone, bunkeri son kez mekanik kazici ile te-
mizledikten sonra, tesis faaliyetlerinin durma siiresini
azaltmak i¢in iki glinden biraz daha uzun bir siirede iki
teknisyen ve iki miihendis tarafindan kurulum islemi
gerceklestirildi. Boru tesisati ve manifoldlar en yiiksek
verimliligi saglamak icin Plimley Trading tarafindan
sahada &l¢iildi, ¢izildi, iiretildi ve désendi. Isin tamamu,
bunkerin yiiksekligi ve gerekli olan yerlestirme nede-
niyle ving sepetinden gerceklestirildigi i¢in Dunne’ye
gore kurulum islemi biraz megsakkatliydi.

Montaj1 gerceklestiren ¢aliganlar sayesinde kovanin tah-
liye hacminin, sistemin patlatma siralamasini belirledigi
bir mekanizma kurdu. McGee su aciklamay1 yapt1 “Malze-
me akigl malzemeyi bir tartma bunkerine birakan mafsalll
bir kapiyla kontrol edilmektedir.” “Kap1 agildiginda hava
soku basingli havay: kovanin igine tahliye eder. Bu, kap1
her agildiginda tekrarlanir ve malzemenin akigini saglar.”

Beton tarafinda, alt kisimda hicbir kapi bulunmamakta-
dir ve bu nedenle tahliye islemi, bant izerindeki malze-
meye tepki veren konveyorin {izerine yerlestirilmis bir
mafsalli kanat¢ikla kontrol edilir. Hareketsiz durumday-
ken kanat¢ik, hava sokunu tetikleyen bir salteri etkinles-
tirir. Bu sayede ¢ok az gozetim ve emekle malzemenin
banda stirekli olarak akmasi saglanir.

Sonug

CRH Roadstone Subat 2014 tarihinde yapilan kurulumun
ardindan bunkerinde en ufak bir bacalanma sikayeti bil-
dirmemistir ve tikanikhig1 gidermek i¢in mekanik kazici
kullanimma ihtiya¢ duymamistir. Bu, sirketin gergek-
lestirmekte oldugu iiretim hacmini arttirarak Irlanda'da
ekonomik bir sicrama yakalamasini saglamistir.

Bu deneyim CRH Roadstone ve Plimley arasindaki ilis-
kileri giiclendirmis ve Martin Engineering iiriinlerine
duyulan giiveni arttirmistir. McGee “Genel olarak ifade
etmek gerekirse hava soklarimizin kurulumu bagarili bir
sekilde gerceklestirilmistir.” ifadesini kullandi.

Pressurised air from the compressor is fed through the QEV
and the piston into the tank. When the solenoid is activated,
the pressure stored in the tank forces the piston back and exits
evenly from a single pipe and through the split discharge,
with a strong blast of air into the bin. The XHV features a
rugged 5/8 in. (16 mm) stroke piston with a high temperature
polymer seal for long life. Working from one side of the tank,
the complete valve assembly can be removed in one easy step
and replaced within minutes, eliminating the need to ever
remove the tank from the vessel for service.

Each unit is activated with a new type of 110 volt, negative-
firing solenoid, which provides the power, efficiency and easy
maintenance of an advanced internal valve with the single-
line plumbing of a traditional valve design. “Quite simply, we
didn’t require the peak force that positive-firing air cannons
would have delivered in this application,” Harasym pointed
out. “The negative firing units we chose worked out to be the
most cost effective in this price-sensitive environment.”

Keeping the flow

After CRH Roadstone cleared the hopper with a mechanical
digger one last time, installation was performed by two
technicians and two engineers in just over two days to
minimise disruption to plant operations. The pipework
and manifolds were site measured, drawn, fabricated and
fitted by Plimley Trading to assure maximised efficiency.
According to Dunne, installation was a little involved, as all
work was carried out from the basket of a cherry picker due to
the height of the hopper and the placement required.

Installers rigged a mechanism by which the discharge volume
from the bin determines the firing sequence for the system.
“On the block side outlet, the flow of material is controlled by
a swinging door that drops the material into a weigh hopper,”
McGee explained. “When the door opens, the air cannon
discharges the compressed air into the bin. This happens
every time the door opens and keeps the material flowing.”

On the concrete side, there is no door on the bottom, so
discharge is controlled by a swinging flap placed over the
conveyor that responds to material on the belt. If dormant,
the flap operates a switch, which triggers the cannon. This
assures that material is continually flowing to the belt with
little monitoring or labour.

Conclusion

Since installation in February 2014, CRH Roadstone has not
reported a single instance of ratholing in its hopper, and no
need for a mechanical digger to clear an obstruction. This has
accommodated the increase in volume the company has been
experiencing, accompanying the economic rebound in Ireland.

This experience has strengthened the relationship between
CRH Roadstone and Plimley, and fortified a belief in Martin
Engineering products. McGee added, “Overall, the installation
of the air cannons has been very successful.”
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Bu sayimizda sizlere Amerika’'nin kuzeyinde yer
alan, dogusunda Meksika Korfezi (giineydoguda),
batisinda ve giineyinde Biiyiik Okyanus bulunan,
glineydogusunda komsgular1 Guatemala ile Belize
ve Karayipler olan Meksika’'y1 tanitacagiz.

Kuzey Amerika’da yer alan iilkenin baskenti Mek-
siko, niifusu 122 milyondur.

1.972.550 km? yiizél¢iimiine sahip iilkenin en
biytk sehirleri; Meksiko, Guadalajara, Mon-
terrey, Puebla, Toluca, Tijuana, Leén ve Ciudad
Juérez'dir.

Meksika niifusunun %60’1 melez 1rk, %30’u yerli
1rk, %9’u beyaz irktan olusmaktadir. Resmi dili
Ispanyolca, Quechua ve Takalot¢a olan Meksika,
Diinya iizerinde anadili olarak Ispanyolca konu-
san insanlarin en ¢ok oldugu iilkedir.

Ulkenin %89'unu Katolikler, %6’sin1 Protestanlar
olustururken, okuma yazma orani %92,2’dir. Sa-
natci bir halk olan Meksikalilarin en yaygin spo-
ru futbol olmakla birlikte, geleneksel boga giires-
leri de ¢ok sayida izleyici cekmektedir.

Uc asir boyunca Ispanyol Imparatorlugu’'nun pargasi
olan Meksika, uzun siiren bir miicadeleden sonra 1810
yilinda Ispanya’dan bagimsizligini ilan etmisgtir.

ﬂ

In this issue we will introduce you to Mexico, which in the north
is bordered by the United States while in the south and west by
the Pacific Ocean; in the southeast by Guatemala, Belize, and
the Caribbean Sea; and in the east by the Gulf of Mexico.

Located in the southern half of North America, Mexico has a
population of 122 million.

With a total area of 1,972,550 km?, Mexico boasts several big
cities such as Guadalajara, Monterrey, Puebla, Toluca, Tijuana,
Ledn, Ciudad Judrez, as well as its capital Mexico City.

60% of the Mexican population is of mestizo ancestry while
30% are of native ancestry and 9% are white. With its official
languages being Spanish, Quechua, and Tagalog, Mexico is the
world’s most populous Spanish-speaking country.

89% of the country are Catholics while 6% are Protestants,
and the literacy rate in the country is %92.2. Mexican people
are interested both in art and sports in particular in football.
Traditional bullfights also attract many audience.

Mexico, which was a part of the Spanish Empire for three
centuries, announced its independence from Spain in 1810
after fighting for it for a long time.

Mexico was forced to leave almost half of its territories to
the U.S. during the two-year Mexican-American War which
erupted in 1840.
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1846 yilinda Meksika-Amerika Savasi'nin patlak ver-
mesiyle, iKki y1l stiren savagta Meksika, kendi topraklari-
nin neredeyse yarisini Amerika'ya birakmistir.

19. yiizyilda Fransa, Meksika'y1 istila etmis (1861) ve
I.Maximilian tahta gegirerek, Ikinci Meksika Imparator-
lugunu kurmustur. Bu imparatorluk 1867 yilina kadar
stirmiig, ekonomik durgunluk ve siyasi kaos yasanmistir.

1884 yilinda basa gegen Porfirio Diaz devletin giiciinii
diizenlemis, toplum ile devletin modernizasyonunu
saglamigtir. 1910-1920 yillar arasinda Meksika Devri-
mi ile yasanan stiirecte Porfirio Diaz tahtan indirilmistir.

Fiziki, Cografi ve Genel Ozellikleri

1.972.550 km? yiiz6l¢limiine sahip tilkenin iklimi tro-
pikalden ¢6l iklimine kadar degisiklik gosterir. Kasim
ve Nisan aylari arasindaki kurak mevsim ile Mayis ve
Ekim aylar arasindaki yagislh mevsim olmak tizere iil-
kede iki mevsim yaganir. Yagisli mevsim tilkenin kuze-
yinde daha kurak gecerken, giiney bolgeleri tropik ya-
gislarla gecer. Yiiksek, kayalikli daglar, alcak kiy1 ova-
lar, yiiksek platolar, ¢éller énemli yeryiizii sekilleridir.
Ulkenin kuzeyi a1k, dogusu ve batisi giineyde birlegen
dag siralari ile gevrili, yiiksek bir yayladir. Kiy1 boyunca
dar ova seritleri bulunmaktadir.

Ulkenin en yiiksek noktasi 5.700m yiiksekligindeki
Pico de Orizaba Volkan1'dir.

Meksika’'nin ortasinda, doguda ve batida iki dag sirasiy-
la simirlanan yiiksek bir merkez yaylasi yer almaktadir.

France invaded Mexico in the 19th century (1861) and
enthroned Maximilian I to establish the Second Mexican

Empire. This empire lasted until 1867 and led to an economic
recession and political chaos.

Porfirio Diaz who took control in 1884 regulated the power of
the state and modernized the society and the state. However,
Diaz was dethroned during the Mexican Revolution from
1910-1920.

Physical, Geographical, and General Characteristics
With a total area of 1,972,550 km? the country has a
combination of different climates ranging from tropical
climate to desert climate. There are two seasons in the
country, the dry season between November and April and
the rainy season between May and October. While the rainy
season is drier in the north of the country, the southern parts
receive tropical rain. The country’s important landforms
include high and rocky mountains; low coastal plains; high
plateaus; and desert. The country sits on a valley surrounded
by mountains on the east, west, and south. There are also
narrow plain strips along the coast.

With a height of 5,700m, Pico de Orizaba is the country’s
highest peak.

There is a high plateau called the Central Mexican Plateau
that sits in the center of Mexico. And there is the Sonoran
Desert to the northwest of the country. The coastline to the
east and southeast, on the other hand, is covered by a tropical
plateau. As for rivers, the Mexican rivers are mostly shallow,
small, and vertically flowing rivers.




Ulkenin kuzeybat: ucunda Sonora Colii uzanmakta-
dir. Doguda ve giineydoguda kiy1 seridi tropikal bir
diizliikle kapli olup, Meksika’da 1rmaklarin ¢ogu sig,
kisa ve dik egimlidir.

Meksika'nin kuzey boliimlerindeki bitki ortiisii ve
bélgede yasayan dogal hayvanlar, ABD'nin giineyba-
tisindakilere benzemektedir. Ulkenin giineyi ise Orta
Amerika ile ortak dogal ozellikler gdstermektedir.
Kozalakli agaclarin yaygin oldugu, giineyde en sik
goriilen aga¢ ¢cam olmasina karsin sedir ve meselere
de rastlanmaktadir. Az yagis alan kuzey bodlgelerde
caliliklar, kaktiis tiirleri de goriilmektedir. Bu bél-
gede geyik, puma, vasak, ¢akal, kokarca ve oklukirpi
gibi hayvanlar yagamaktadir.

Meksika Korfezi kiyilarinin giiney yagmur ormanlarin-
da maun ve giil agact yer alirken, giineyde opossum,
tapir, sert kabuklu bir kertenkele cinsi olan armadillos-
lar ve Vipera tlirii yilanlarda goriilmektedir. Merkez
Yaylasi savanlar, otlaklar ve hurma agaclariyla kapldir.

Topraklarinin énemli bir bélimii tarima elverisli ol-
mayan Meksika’'nin baslica tarim iriinlerini muisir,
sorgun, arpa, pirin¢ olusturuken; sekerkamisi, muz,
patates oteki tarim irlinleri arasinda sayilmaktadir.
Yiyecek, icecek, tiitiin, kimyasal {iriinler, demir ve ce-
lik, petrol, madencilik, tekstil, giysi, motorlu araclar,
tiiketim mallar ve turizmin endiistriyi olusturdugu
iilkede biiyiikbas hayvancilik 1960’ta biiyiik oranda
cagdaslastirilmis ve yetistirilen hayvanlar, et dis sa-
timinda degerlendirilmistir. Domuz, koyun ve keci
yetigtirilen 6teki hayvanlardir. Balik¢ilik tilke ekono-
misinde 6nemli bir yere sahiptir.

The plant cover in the north of Mexico, as well as the region’s
animals are similar to that of the southwestern part of the U.S.
The southern part of the country resembles Central America in
terms of natural characteristics. Although the southern part is
mostly home to coniferous trees in particular to pine trees, you
can also see cedar and oak trees in the region. There are also
bushes and many types of cactus in the northern parts, which
receive low rainfall. The animals living in this region include
deer, pumas, wildcats, jackals, skunks, and porcupines.

Mahogany and rose trees are the types of trees seen in the
rain forests to the south of the Gulf of Mexico. In addition, the
southern part is also home to opossums, tapirs, armadillos,
and viper snakes. As for the Mexican Plateau, it is covered by
savannas, grasslands, and date trees.

Although a significant part of Mexican territories is not
suitable for agriculture the following are the country’s top
agricultural products: corn, willows, barleys, and rice in
addition to other agriculture products such as sugarcanes,
bananas, and potatoes. Food and beverage, tobacco, chemical
products, iron and steel, petroleum, mining, textile, clothing,
motor vehicles, consumer goods, and tourism constitute the
industrial activities in the country where bovine breeding
was significantly modernized in 1960 and the raised animals
were used for exporting meat. Pigs, sheep, and goats are
among the other animals raised. Fishing industry also has
an important place in the national economy.

Rich in natural resources, Mexico boasts petroleum, silver, gold,
lead, zinc, natural gas, and timber. Mexico is the world’s second
largest silver producing country and an important producer
of gold, coal, copper, zinc, antimon, and calcium fluoride. In
addition, the country is also home to petroleum and gas reserves.
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Dogal kaynaklar bakimindan zengin Meksika'nin basli-
ca dogal kaynaklary; Petrol, giimiis, altin, kursun, ¢inko,
dogalgaz ve kerestedir. Meksika, diinyanin ikinci bityiik
glimis ¢ikarimcisi ve énemli bir altin, kémiir, bakir, ¢in-
ko, antimon ve kalsiyum fliioriirii iireticisi olup, petrol
ve gaz rezervlerine de sahiptir.

Kisi basina diigen gelirle Meksika, Latin Amerika iilke-
leri icinde Brezilya'dan sonra ikinci sirada yer almakta-
dir. Toplam isgiiciiniin % 240 tarimda, % 10.6’s1 Uiretim
sektoriinde, geriye kalan: da endiistri ve hizmet sektor-
lerinde caligmaktadur.

Tiirkiye-Meksika Siyasi Iligkileri

Bolgedeki iki stratejik ortagimizdan biri ve Ugiincii
bliytiik ticaret ortagimiz olan Meksika ile 1927 yilinda
Dostluk Anlagmasi imzalayarak diplomatik iligki kurul-
mustur. 2013 yilinda Meksika Devlet Bagkani Enrique
Pefia Nieto'nun iilkemize yapmis oldugu tarihi ziya-
retin 6nemi bilyliktiir. Bu ziyaretle Cumhurbagkanlari
tarafindan iligkilerin stratejik seviyeye cikarilmasini
ongoren bir ortak bildiri imzalanmus, iki iilke Disisleri
Bakanliklar1 arasinda imzalanan bir Mutabakat Muhti-
rasi ile Ust Diizey ki Uluslu Komisyon ihdas edilmesi
kararlagtirilmis, Serbest Ticaret Anlasmasi miizakerele-
ri baslatilmistir. 2015 yilinin $ubat ayinda Sayin Cum-
hurbaskanimiz ile birlikte; Disisleri, Ekonomi, Kiiltiir ve
Turizm, Cevre ve Sehircilik, Tarim, Gida ve Hayvanci-
lik Bakanlar ile Meksika'ya resmi bir ziyaret gercek-
lestirmistir. Bu ziyaret sirasinda duyurulan, TIKA'min
Mexico City’de Program Koordinasyon Ofisi agma ka-
rarl uyarinca, soz konusu ofis 2015 yilinda faaliyete
gecmistir. Meksika, Latin Amerika’daki ticiincii bityiik
ticaret ortagimiz olup, 2004 yilinda 270 milyon dolar
olan iki {ilke arasindaki ticaret hacmi, 2015 yilinda yak-
lasik 1,3 milyar dolara ulagsmistir. 2015 yilinda ihracat
%10 artig gostererek 311 milyon dolardan, 344 milyon
dolara, ithalat ise 860 milyon dolardan, 944 milyon do-
lar seviyesine ¢ikmigtir. Boylece 2015 yilinda tilkemiz
aleyhindeki dis ticaret ac1g1 bir 6nceki yila oranla %18
azalmistir. 2013 yilinin Aralik ayinda iki iilke arasinda
Yatinnmlarin Kargilikli Tegviki ve Korunmasi Anlagmasi
imzalanmistir.

Tiirkiye’'nin Meksika’ya ihracat yaptig: iiriinler:
-Kara tasitlar1 aksami

-Miicevherat

-Demir celik cubuklar

-Titln

-I¢ten yanmali motorlarm aksami
-Karoseri

-Saftlama presleri

-Kauguk lastik

-Esya tasimaya mahsus motorlu tasitlar
-Cinko cevherleri

Mexico is the second country after Brazil when it comes to
having the highest per capita income among Latin American
countries. 24% of the total labor force work in agriculture and
9%10.6 work in production while the rest work in the industry
and service sectors.

Spanish-Turkish Political Relations

Mexico is one of our two strategic partners in the region in
addition to being our third biggest trade partner. Diplomatic
relations between Mexico and Turkey were established after
the signing of an Agreement of Friendship in 1927. In 2013
Enrique Pefia Nieto, President of Mexico, paid a visit to our
country. During this very important visit, a joint declaration
was signed by both countries’ presidents to take the relations to
a strategic level. In addition, a Memorandum of Understanding
was also signed by both countries’ foreign ministries to create a
High-Level Binational Commission. In the end this development
paved the way for free trade agreement megotiations. In
February of 2015 our President along with the Foreign Affairs
Minister, Minister of Economy, Minister of Culture and
Tourism, Minister of Environment and Urbanization, and
Minister of Food, Agriculture and Livestock paid an official
visit to Mexico. During this visit, it was announced that the
Turkish Cooperation and Coordination Agency (TIKA) was
interested in opening a Program Coordination Office in
Mexico City. The said office started its operations in 2015. The
volume of trade between our country and Mexico who is our
third biggest trading partner in Latin America was 270 million
USD in 2004 and this number reached about 1.3 billion USD
in 2015. In 2015, the export increased by 10% to reach 344
million USD while the import increased from 860 million USD
to 944 million USD. Thus our country’s foreign trade deficit
decreased by 18% in 2015 compared to the previous year. In
December of 2013, the Agreement on Reciprocal Promotion and
Protection of Investments was signed between both countries.

Turkey’s exports to Mexico:
-Land Vehicles Equipment
-Jewelries

-Iron and Steel Bars

-Tobacco

-Internal Combustion Engine Equipment
-Car Bodies

-Shaft Presses

-Rubber Tires

-Motor Vehicles for Carrying Goods
-Zinc Ores

-Unprocessed Tobacco

-Hazelnuts

-Dried Apricots

-Canned Nuts

-Chocolate Products

-Spice Mix

-Biscuits and Wafers

-Olive Oil



Meksika

et
-Islenmemis tiitiin . _;
-Findik
-Kuru kayisi
-Konserve edilmis sert kabuklu meyveler P
-Cikolatali mamuller %

-Baharat karisimlari
-Biskiivi ve gofretler
-Zeytinyag1

Tiirkiye’nin Meksika’dan ithal ettigi iiriinler:
-Otomobil

-Petrokimya iirtinleri

-Cerrahi, veterinerinerlik,discilik aletleri
-Titanyum boya pigmenti

-Propilen

Turkey’s imports from Mexico:

-Automobiles b2 a
-Petrochemical Products

-Surgical, Veterinary, and Dentistry Equipment

-Titanium Paint Pigment .
-Propylene |48 f
-Synthetic Fiber Bundles ki
-Electric Circuits )
-Alcoholic Beverages (tequila, beer, vodka, liqueur) i
-Wheat {
-Chickpea

-Fish Meal

-Vegetable Seeds

- Livestock Buffalos
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-Suni lif demetleri

-Elektrik devreleri

-Alkollii icecekler (tekila,bira,votka,likor)
-Bugday

-Nohut

-Balik unu

-Sebze tohumlari

-Canh sig1r

Meksika’ya Seyahat Edecek Tiirk Vatandaslari-
nin Dikkatine

Meksika'nin vize uyguladig1 vatandaslarimiza 2010
yilinda getirdigi kolayliklari, séz konusu yeni rejim-
leri 6zetlemek gerekirse;

» 2010 yilindan itibaren vatandaglarimizin vize islemle-
ri bes giin icerisinde sonuclandirmaya baslamstur.

« Gegerli ABD vizesi hamili Tiirk vatandaslar ile ABD,
Japonya, Ingiltere, Kanada ve Schengen bélgesin-
de daimi ikamet izni bulunan Tirk vatandaslar vize
almadan Meksika'ya girerek 6 aya kadar Meksika’'da
kalabilmektedir.

Diplomatik Bilgiler:

Meksika Birlesik Devletleri Ankara Biiyiikelciligi
Adres: Kirkpinar Sokak No:18/6 Cankaya-Ankara
Telefon: (0312) 442 30 33

Faks: (0312) 442 02 21

E Posta: apubtur@sre.gob.mx

Meksika Birlesik Devletleri Istanbul Konsoloslugu
Adres: Levent Mahalesi Levent Caddesi Lale Sokak No:
23 34330 Besiktas - Istanbul

Telefon: (0212) 873 80 18

Meksika Birlesik Devletleri izmir Fahri Konsolos-

-

lugu

Adres: Cumhuriyet Bulvari Mayis Is Merkezi No: 123 6.
Kat/ 603 35210

Alsancak- {zmir

Telefon:(0232) 463 6033

Meksika Birlesik Devletleri Mersin Fahri Konso-
loslugu

Adres: Limonluk Mah. ismet Inénii Bulvar1.2486 Sok.
No:4 Coruhlu New Wave Plaza Kat 2/3 Yenigehir -Mer-
sin

Telefon: (0324) 234 96 66

Faks:(0324)234 96 68

Tiirkiye Cumhuriyeti Meksiko Biiyiikel¢iligi

Adres: Monte Libano 885 (Lomas De Chapultepec) Dele-
gacion Miguel Hidalgo 11000 MEXICO, D.F.

Telefon: +52 55 52 82 54 46

+52 5552824277

+52 5552 82 5043

Faks: +52-55 52 82 48 94

E-posta: embajada.mexico@mfa.gov.tr

Issues to pay attention to when visiting Mexico:

The following is the summary of the new requlations and the
conveniences brought by Mexico in 2010 for Turkish citizens
who are subject to visa procedures.

« Since 2010, Turkish citizens have been enjoying a practice
that allows for visa procedures to be completed within five days.
« Turkish citizens with valid US visas, and Turkish citizens with
permanent residence permit in the US, Japan, the UK, Canada,
and the Schengen region can enter Mexico without the need for
a visa and stay there up to 6 months.

Diplomatic Information:

United Mexican States Ankara Embassy

Address: Kirkpinar Sokak No.:18/6 Cankaya-Ankara

Tel.: (0312) 442 30 33

Fax: (0312) 442 02 21

E-mail: apubtur@sre.gob.mx

United Mexican States Istanbul Consulate

Address: Levent Mahalesi Levent Caddesi Lale Sokak No.: 23
34330 Besiktas - Istanbul

Tel.: (0212) 873 80 18

United Mexican States Izmir Honorary Consulate
Address: Cumhuriyet Bulvarn Mayis Is Merkezi No.: 123 0.
Kat/ 603 35210

Alsancak- Izmir

Tel.: (0232) 463 6033

United Mexican States Mersin Honorary Consulate
Addbress: Limonluk Mah. Ismet Inénii Bulvar.2486 Sok. No.: 4
Coruhlu New Wave Plaza Kat 2/3 Yenisehir -Mersin

Tel.: (0324) 234 96 66

Fax:(0324)234 96 68

Turkish Embassy in Mexico

Address: Monte Libano 885 (Lomas De Chapultepec) Delegacion
Miguel Hidalgo 11000 MEXICO, D.F.

Tel.: +52 55 52 82 54 46

+525552824277

+525552 825043

Fax: +52-55 52 8248 94

E-mail: embajada.mexico@mfa.gov.tr
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“Meksika’nin Karayipleri”
“ Gokkusagimin Sonundaki Gemi,
Unutulmayacak Sehir Cancun “

“The Caribbean of Mexico”
“An Unforgettable City: Cancun aka
the Ship at the End of the Rainbow”
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Ismi Maya dilinde “Gékkugaginin sonundaki gemi”
anlamina gelen, halk arasinda Meksika'nin Karayip-
leri olarak adlandirilan Cancun; Meksika'nin Yucatan
yarimadas1 iizerinde bulunan, Quintana Roo eyale-
tinde yer alan bir kiy1 sehridir. Meksika'nin Riviera
Maya denilen turistik sahil bandinin kuzeyinde ka-
lan, farkli dogal giizellikleri ve dogal cekicilige sa-
hip en énemli turizm sehri olan Cancun’un, Karayip
denizine kiyisi vardir ve Meksika’'nin en dogu ucla-
rindan biridir.

. ‘J“it" b,

Canctin, which means “The Ship at the End of the Rainbow”
in Mayan language, is called the “Caribbean of Mexico”
for its gorgeous white-sand beaches. Cancun is a coastal
town in Quintana Roo, which is located on Mexico’s
Yucatdan Peninsula. Cancun, the most important tourism
city of Mexico, is located to the north of the Riviera Maya
- Mexico’s tourism and resort district. Boasting unique
natural beauties, Cancun is a natural center of attraction
with a coast on the Caribbean. The city is also one of the
easternmost points of Mexico.
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Cancun gehrini ziyaretinizde, Maya uygarligina dair pek
¢ok yapit1 son derece iyi korunmus bir sekilde goriile-
bileceginiz gibi, Cancun’un yer aldig1 Quintana Roo
eyaletinin 14 mil uzunlugundaki ve 7 rakami seklindeki
plaj bandini, Mayalara ait arkeolojik kalintilarini, turku-
az denizini, su alt1 yasaminin gesitliligini ve birinci simif
tatil tesislerini gérme firsatini bulabileceksiniz.

Diinya’'nin bir numarali turist ¢ekim ¢zelligine sahip
olan bu sehri unutamayacaksiniz.

Tropikal iklimin etkisine sahip Cancun’da yiiksek
sezon Aralik-Nisan aylar1 arasinda yaganmakta olup,
Mayis-Kasim doneminde biit¢cenizi zorlamayacak bir
tatil yapmaniz miimkiin olabilir.

Cancun’da Goriilmesi Gereken Yerler:
Calakmul

Maya doéneminden kalan Calakmul 1931 yilinda
Amerikali botanik bilimci Cyrus Lundell tarafindan
kesfedilmis olup, bir dénem 50.000’den fazla insanin
burada yasamis oldugu sdylenmektedir.

Sit alaninda bilinen en biiyiik ve en uzun piramit de
burada bulunmaktadir.

When you visit Cancun you will witness to many
well-preserved Mayan structures. In addition to
archaeological remains, you will also have the
opportunity to enjoy Quintana Roo’s 14-mile long
coastline shaped like the number 7 with many first-
class resorts overlooking a turquoise blue sea that
boasts a diverse underwater life.

You’'ll never forget this very city, which is one of the
best tourist destinations in the world.

Cancun, which is known for its tropical climate, enjoys
a high season from December to April. This means it is
possible to have an affordable vacation between May
and November.

Must-Visit Places in Canciin:

Calakmul

Calakmul, a Maya archaeological site, was discovered
in 1931 by American botanist Cyrus Lundell. It is said
that once the city had a population of over 50,000
people.

This site is home to the longest and biggest known

pyramid.




Gran Museo del Mundo Maya

Maya kiiltiiriine adanmis Biiyiik Maya Miizesi done-
me ait 1.100°den fazla buluntunun sergilendigi bir
koleksiyona sahiptir. Koleksiyona ek olarak siireli
sergilerin de diizenlendigi miizede, déneme ait ¢ok
nadide kalintilar1 gérmeniz miimkiin.

Eger Maya kiiltiiriine yonelik 6zel bir merakiniz var-
sa bu miizeyi gormeden Cancun’dan dénmeyin.

Parque de las Palapas

Sehrin yerel halkinin bulugma noktasi olan Palapas
meydanina “Cancun’un kalbi” de denilebilir. Meyda-
nin ortasinda kurulu olan sahnede zaman zaman can-
I1 miizik konserleri ve benzeri gosteriler yapilmakta-
dir. Aksamlari ise; muhtesem aydinlatma sistemiyle
son derece romantik bir atmosfer kazanan, genis bir
yeme i¢cme alani olan meydanda kendinizi 6zel his-
settirecek yemekler yiyebilirsiniz.

Okyanus ve plajlar

Yeryiiziindeki en nadide ve dogal kumsallarindan bi-
rine sahip olan Cancun’un iginde yer aldig1 Quintana
Roo eyaleti, 14 mil uzunlugundaki ve 7 rakami sek-
lindeki bir plaj bandina sahiptir.

Okyanusta yiizmeye alisik degilseniz ama boyle bir
macera yasamak istiyorsaniz, yiizme maceras! bir
hayli eglenceli olacaktir ancak tehlikeli de olabilir.
Eger ylizme becerinize giivenmiyorsaniz; agik deniz-
den ziyade bant boyunca serpistirilmis, kiigiik ko-
yumsu oyuntularin kenarindaki plajlar tercih edebi-
lirsiniz. Bu plajlar genellikle sahil bandinin Mujeres
Adasi’na nazir olan kismindadir.

Templo de San Juan
Aziz John’a adanmis San Juan Kilisesi, muhtesem
mimarisi ve i¢ dekorasyonuyla goriilmeye deger bir

The Gran Museo del Mundo Maya

A museum dedicated to the Maya culture, the Gran
Museo del Mundo Maya boasts a collection exhibiting
In addition to this
collection, the museum also offers timely exhibitions

over 1,100 historical ruins.
where you can see very rare ruins.

If you have a special interest in the Maya culture, make
sure that you visit this very museum before you leave
Cancun.

The Parque de las Palapas

The Palapas square, which is a meeting point for the
local people, is also considered the heart of Cancun. A
stage set in the middle of the square sometimes plays
host to live music performances and similar shows. The
square, which gains a very romantic atmosphere in the
evenings thanks to a perfect lighting system, will offer
you a spacious place to eat and drink where you will
feel yourself special.

The Ocean and Beaches

Quintana Roo home to Canctin boasts one of the world’s
most rare and natural seashores and stands out with
its 14-mile long coastline shaped like the number 7.

If you are not familiar with oceans but still want
to experience such an adventure then swimming in
Cancun can be quite fun, however, it may be dangerous
as well. If you don’t think that you are a good swimmer
then opt for small bay-like beaches created along the
coastline rather than swimming in the open sea. These
beaches are generally located on the part overlooking
Isla Mujeres.

The Templo de San Juan
Dedicated to St. John, the Church of San Juan fascinates
with its gorgeous architecture and interior. As the
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kilise olup, cemaati Aziz John’a biiyiikk bir kiymet
verdigi icin kilise icinde Hz. Isa’dan ¢ok bu azize dair
temsilleri ve resimleri gérmeniz miimkiin.

Cancun’a gitme firsatini yakalarsaniz; Museo Regi-
onel de Antropologia, Casa de Montejo, Casa de Los
Venados ve Na Bolom’u da ziyaret etmenizi tavsiye
edebiliriz.

Cancun’un Mutfag:

Maisir, ac1 biber ve balik Meksika'nin her yerinde ye-
niliyor olsa da, Cancun yemekleri alisilmis Meksika
mutfagindan farkliliklar gostermektedir. Yucatecan
bolgesinde yer alan Merida’da, tiim bdlgede oldugu
gibi daha ¢ok Maya kiiltlirtinden etkilenmis lezzet-
ler goriilmektedir. Ama yine de Cancun mutfaginda
Meksika, Karayipler, Avrupa ve Orta Dogu’nun izleri
de yer almaktadir. Et, bakliyat ve sebzelerin yani sira
hindistan cevizi ya da ananas gibi tropikal meyveler
de kullanilmaktadir.

Hindi eti, marul, domates, avokado ve tortilla ile ha-
zirlanan salbutes; gurme lezzet olarak anilan ve do-
muz eti, edam peyniri ve domates sosu ile hazirlanan
queso relleno; kizartilmis tortilla, tavuk ya da hindi
etiyle hazirlanan corba tiirii sopa de lima Unld ye-
mekleri arasindadir.

Cancun’da Alisveris

Aligveris icin istediginiz triinleri kolaylikla bulabi-
leceginiz aligveris merkezleri ¢ogunlukta olup, en
blyiigii ve en énemlisi Kukulcan Plaza’dir.

community of this church values St. John greatly, the
church includes more representations and pictures
belonging to this saint than Jesus.

If you ever find the opportunity to go to Cancun don’t
fail to visit Museo Regional de Antropologia, Casa de
Montejo, Casa de Los Venados, and Na Bolom.

Cancun Cuisine

Although corn, hot pepper, and fish are common all
over Mexico, Cancun dishes are different from that of
the traditional Mexican cuisine. Merida in the region
Yucatan includes flavors mostly influenced by the
Maya culture as is the case in the entire region. But
Cancuin cuisine also carries the traces of Mexico, the
Caribbean, Europe, and the Middle East. In addition,
the cuisine culture includes meat dishes, leqgumes, and
vegetables, as well as tropical fruits including coconuts
and pineapples.

Among the cuisine favorites are salbute prepared with
turkey, lettuce, tomatoes, avocado, and tortilla; queso
relleno - a gourmet delicacy prepared with pork, edam
cheese, and tomato sauce; and sopa de lima - a soup
prepared with fried tortilla, and chicken or turkey.

Shopping in Cancun

There are a lot of shopping malls where you can easily
find what you’re looking for, and Kukulcan Plaza is the
largest and most popular mall among them.



Diinyaca tinlii markalarin yani sira, gimis ve taki-
lar1 bulabileceginiz gibi, Meksika kiiltiiriine ait 6zel
esyalarda alabilirsiniz. Aligverisinizi ya sehir merke-
zinden ya da oteller bélgesinden yapabilirsiniz. $ehir
merkezinin oteller bélgesinden daha uygun fiyatlar-
da oldugunu hatirlatir ve mutlaka pazarlik yapmani-
Z1 tavsiye ederiz.

Cancun’da Gece Hayat1

Gindiiz eglencesi ve aktiviteleriyle zamanin nasil
gectigini anlamayacaginiz gibi, aktif ve yogun yasa-
nan Cancun’un gece hayatini bagka bir sehrin gece
hayati ile kiyaslamak haksizlik olur. En hareketli yer-
ler otel barlaridir ve gece hayati bu barlar ¢evresinde
yogunlagmaktadir. Bir ¢ok sehir gibi miize, galeriler,
tiyatro gibi kiiltiirel etkinliklere yer veren sehrin
en popiiler etkinliklerden biri olan Meksika Ulusal
Folklorik Bale, Meksika tarihine adanmis gosteriler
sunmaktadir.

Ayrica, Cancun Hotel Zone’da ki Kongre Merkezinde
Meksika yemeklerini tattikdan sonra geleneksel ve
modern dans gosterilerini izleyebilirsiniz.

Diinya capinda miizisyenler ve DJ’lerin perfosman-
larini, en hareketli barlarin ve kliiplerin yer aldigi
oteller bolgesindeki mekanlarda izleme gansini bu-
labilirsiniz.

You can find jewelries and special Mexican-style
products in addition to world-famous brands. You can
shop either in the city center or hotels region. Here's
a small tip: The city center malls offer better prices
than that of the hotels region, and plus don’t forget to

bargain.

Cancun’s Night Life

You’'ll sure lose track of time with day time activities
and entertainment in Cancun while its unparalleled,
active, and colorful night life will also mesmerize you.
Hotel bars offer the liveliest moments as the night life
is best experienced around these bars. Boasting many
cultural attractions including museums, art galleries,
and theaters, the city is best known for its event
called Mexico’s National Folkloric Ballet offering
performances dedicated to Mexican history.

In addition, you can stop by the Congress Center at
Cancun Hotel Zone where you can eat Mexican food
and enjoy traditional and modern dance performances.

Finally don’t fail to watch performances by world-
famous musicians and D]Js at the venues in the hotels
region where you'll find the liveliest bars and clubs.

ﬁ
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travelmood.ie, gidvmeksike.com, el-periodico.com.mx
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SOLDAN SAGA

1. Cmicilikte sirganin eriyerek, savdamlasmasiyla 8. Eskiden toprak tabya, berkitilmis yitksek ver...
alitaki desenin gérinilr duruma gelisi... Sabri Oldukga, epeyce, cok (miizik, ltalyanca)...

Esat Siyavusgil *in (1941) ve Cevdet Kudret'in Sonradan kazanian... Magmr (milzik,
kitaplarindan biri (3eilt, 1968-1970)... Kisi Italyanca).... Stzciik kok ve givdelerine
adlanyla bir arada kullamlarak onun mevkini ve getirildifinde onlarm anlamlanm, kimi zaman
akrabalik derecesini giisteren ad... Animato... da anlamlanyla birlikte tirlerini defistiren va da

2. Ayhan Kirdar"in kitaplanndan bin (1961)... stizciiklenn climle igindeki gorevini belirleyen
Sorma ki neye girer, caya kahveye girer, tadi hece ve sesler..
tutmus her yani, pancardir suya girer (Bilmece); 9. *“Yine bigire giindl .... ile yare gider/ il 1 can
Tad: vardir, bal degil, iibarsiz mal degil, asa seviani arzetmeye dildire gider”(Ahmet Pasa);
verdifi lezzet, anlatihr hal degil (Bilmece)... Yasamak bir afac gibi tek ve hilr/ve bir orman
Opera metnini yazan kisi... Couplet (milzik, gibi kardeggesine,/bu ... bizim (Nazim Hikmet):
Fransizca).... Nedim-i zan bir kifir esir etmis Opuz Ozdes’in kitaplanndan biri (1940)... 18.vy.
sitmastiny'Sen ... cellid-1 din ... dismen-i iman divan sairlerinden... Anadolu Ajansi... Sirler...
musin kifinNedim)... Bovutlar ve bir nesnenin en, boy ve yitkseklik

3. Kazma islemi sirasinda duvarlann géomemesi Olgitleri (eski)...
igin, kaln tahtalarin yan vana ¢akilmas: ve 10. Bir sivimin asit veya bazhk derecesi... Bir
kavramalarla birbirine mutturulmas: sonucu olusan kisive dzelliklerine ve Uinfine gdre baskalarmca
vapi... Pozitif elekiribucn... Kuzey Ege'de kiyiva verilen tamitier ad... Bilginin degisik bigim ve
cok yakmn etrafi sarp bir ada... Kitapgik... simgelere diniistiriilmesi... Aym kokeen tiiremis

4. Ortaya konulan sey, yapt... Ozdemir Asafin gibi goriinen seslerin birarada kullamlmas:
kitaplarindan bin (deneme, 1988)... Bir sanat bigimindeki stz sanatr...
esenimin taslagy... Basmakalip... Azat etmek... 11. Osmanlilarda baslangigta dis iliskilerden sorumlu

5. Muazzez Menemencioghn 'mun kitaplanndan bin Reisiilkiittaban sekreter... Bir sur lizenne
(1963)... Canh ve atk... Birisinin vermi alan... yazilmig, daha ok pivano eslifindeki sarky...
Poseidon’dan Hippothous adinda bir oglu olan Timdanis... Hata ve glimah tanncas:, insanlann
Korkyon'un kiz... bastretini baglards...

6. Hosa gidecek bir ntmi bulunan... Bir sevi sahibine 12, Salmoneus ile Alkidike nin kizi... Osmanh
bildimmeden kendisine mal etmek, ortadan yapilannda ige bakan ve renkli cambh olan
kaldinp kimseye ghstermemek... Bigem, anlatun alg1 pencereler... Siitun baslik izerine konan
yolu... Farsca kitkenl “sehir” szciiftintin halk ve kenarlan basliktan disan tasan tas plaka;
agzinda aldif bigim.., Tiirklerde toteme verilen ad; abakils... Parlak

7. Sohret tanngast... Divan edebiyatnda climlelen kirnuz renk... Alay ve saka vollu vaziloms
binne bagh olmavarak ayn ayn ve kisa kurma... NAZITE...

Cin mimarhifnda cok kath kosk... Konusmann, 13. Cabuk, hizh (milzik. [talyanca)... Danscilanin ak,

kendine yabanci ¢ekime gecmesi... Bir seyve asin
diigkitn...

kisa etekler givdigi klasik bale... Resim ve heykel
sanatinda sanatgilann bir zamanlar cahsmalannda



mode] olarak kullandiklan oynar eklemh msan
va da hayvan figlirleri.... 22 say1 gikan mevsimlik
dergi. (Nisan 1947 - Kasim 1952).(Vedat Nedim
Tor)...

14. Mirikte “ve™ anlammna gelen lialyanca terim..,
Dansgilanm givdikleri gémlek... Barlann
tempo olarak en vavast... Sahnede ses ya da
151k yiniinden etk saglayan aygitlar., Divan
edebivatmda sair Almed Pasa’min Cem Sultan
igin yazdifh kasidelerden biri...

15. Derendame, Berbemiime, Zafemime, ve Ethemil
Huida adli mesnevileri olan 17- 18, vy.divan
sair... Yunan tapinaginda tann heykelinin
bulundugu penceresiz yer... Telli ve agag
givdeli Finlandiva halk calgisi... Phaeton un kiz
kardeslerinden binnin adi...

YUKARIDAN ASAGIYA

1. Laklikivat-1 Edebiyye (manzum. 1885), Devlet
Mebadi-i Hikmet-1 Ahlik (Ahlik Felsefesine
Baslangig, 1887) adh kitaplann yazan... Canlinin
wyumunu bozan her tirlil dis ve ig etk

1. “Bir kaz vards ... gibi dyle glizel” (Okuay Rifat)...
Camilerde kable vimiindeki canu duvannda hilere
bigimindeki ginnt... Veya...

3. Aymi tomalitede degisik formlarda dans
miiziklerinden alnan bilimlenn eklenmesiyle
olugturulan vapit... Divez (miizik, Ingilizee)...

4. Ondabir anlanundaki “Ogr” stzcliginin ogulu,
tanm frilnlennden alnan verg, ondalik.

Bir kentsel alandaki yapilanma ve donatim
etkinlikler; kentleri belli bir ditzen igerisinde
dilzenleme. . Trbilyil olusturan iki yanm fratnden
biri, yarm...

5. Ack: (miizik)... lsmet Ozel'in kitaplarndan
biri (yazilar, 1978)... Enestedir eneste, alum
inci kafeste. Hangi meyvenin ¢ifidi en tiste?
{Bilmece)...

6. Bir mal ya da degerin dafiimda izledigi olafan
yol... Stadyum...

7. Balgiktan yapilan ve gilneste kurutulan pismemis
tugla... Kuzey Amenka'da Pueblo yerlilerinin
tapinma ve tiren odalan... Zevksiz, kitkeni
belirsiz ve estetik deger tasimayan yapatlan
nitelemek igin kullamlan Almanca asilh bir
stzefik... Diyez (milzik, Almanca)...

8. Gegmis bir sanat alinum stirdiiren sanatg...
Kader tanms: Moira'man difer adh... Ahsap ylizey
tizerine uygulanan regine esash bir tiir vemik...

9. Efsaneye gline, Sparta’y1 kuran ikizlerden
Eurysthenes'm oglu... Duvara takalan sich bir
yeri aydinlatan sabit lamba...

10, Fazil Hilsnd Daglarca’mn kitaplanndan biri
(1955)... Dildeki stizciiklerde es anlambibik, zn
anlambibik, tist anlamhbik gibi anlam iligkilenini
gisteren anlam tiiril.. Saray cariyeleri arasinda
glizellikleriyle padisalun giinliine girenler...

11. Bir yere verlesik olmayan, sfirekli yer defistiren;
Cemal Streya’min kitaplarmdan biri (1965)...

Camilerde mihrabin kars: tarafinda bubunan
yilksek ve etrali parmakhkh yer: Zeus ile
Themis'in adalet simgesi olan kiz:... Bilyitk
komaklarda ¢alisan erkek gorevlilerm bas...

12. Varhigin ashm kuran sey... Kam vok.cami
var (Bilmece)... Topkap Sarayi'nda hasoda,
seferli, hazine ve kiler odalannda otran saray
atrevlileri...

13. Accle, aceleyle, birdenbire (milzik, ftalyanca)...
Balinmez birlik, idea... Tezhip sanatinda yaprak
bigimli bir bezeme drgesi...

14. “Yarab ne vididir bu kim can .... cinan
tesnedir(Baki)... Yilmaz Giiney'in vapitlanndan
biri (roman, 1975)... Birhan Keskin'in
kitaplarmdan biri (2005)...

15. Erendiz Atasii'niin kitaplanndan bin (1998)...
Imari porseleni... Dor bigiminde koro sarkilan
yarms ilk yazar ofan Eski Yunanh sair...

16. Japon yazmnda am tiirl... Tiyatro konusmasinda
ws» harfini «s» styleme kusun... Sanat
(Ingilizce)...

17. Antik Roma’da fizerine resmi duyurularm
vazildii beyvaz sivall duvar panosu... Arap
aylarmn sekizincisi...

18. “Bakum ona sessizee uzaktan/ Vurdukea bu
askm ona . "(Ahmet Hagim)... Mehter miiziginde
kullamlan usiillerin biiting... Teknik olarak
veterince gelismemis yaprtlar...

19. Enis Batur'un kitaplanmdan biri (siir, 1975); resim
v heykel sanatmda giplak kadin betisi... Bir tiir
mce yinli kumas... Gikle yeri birbirine bagilayan
gokusagmin simgesi, Thaumas ile Elektra'nin
kiz... Orta Ovunu ile Tk gélge oyununda
zeybek de denen olumlu kabaday: tpi...

20. Girig, baglangic milzifi... Subagi (eski)...

21. Orhan Hangerlioghs'nun kitaplanndan biri
(roman, 1955)... Konusmalann da gegtigi,
edlenceli ve komik mitzikli sahne... Roma
hamamlanmn terlemeye ayvnlmis en sicak
bedililimil...

22. Divan simnde, kasidenin baslangig béliimil...
Bityiik otellerde kayit-kabul bankosunu igeren
ana hol... Edime Schrengizi, Sem'u Pervane,
Siveri Nebi, Ahmet ve Mahmud, Ferruhnime gibi
vapitlan olan 15-16.yy. divan sain...

23. “...ve thanet gorditk. / Ve kanh bankerler
pazannda/ Memleketi Alaman’a satanlar, / yan
gelip dlillerin tizerinde yatanlar / ditstiiler can
kaygusuna / ve kurtarmak igin baslarin: halkm /
gazabmndan / karanlifa kansarak basip gittiler”
{Mazim Hikmet)... Sih dininde bir akum; ayrica
Sihlerin ordulanndak: intihar mangas: fiyvelen...

24. Yaman Koray'm kitaplanmdan bin (1970)...
Film yapummda kullamlan seliiloz asetatn ham
maddesi... Parlak kimmz renk...

25. Elekink viikli temel pargaciklann hareketi
sonuew olusan akam... Hattatlann imza koyma
vetkisini gédsteren sdzcilk...
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As DFT, we produce fast-high quality and
efficient solutions for dust problems
experienced at industrial facilities using
cutting edge tecnology. Also, we provide the
fastest service in terms of engineering,
material and equipment supply, productior
installation and filter maintena th

'No:6 Beysukent / Ankara \
F: 0090 312 473 32 40 www.dustfreetech.co
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Konspek Madencilik olarak, yirmi yili askin
stredir Tlrkiye Kémiir Madenciligi sektdriinde
hizmet vermekteyiz. Ana faaliyet alanimiz,
glnumuiz Tdrkiye'sinin en dnemli enerji
kaynaklarindan olan kémir madenciligi
ekipmanlaridir. Sirket olarak Kémiir
Madenciligi sektoriinde, glivenlik ve kontrol
ekipmanlarinin yani sira kdmdar Gretim
ekipmanlarinin tedarikini yapmaktayiz.

u www.konspek.com.tr
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