Kusursuz

__ .Kusursuz
urtinler yaratir!

Perfect
equilibrium

..10r perfect
products!

ABUSTOS

Parayla'Satilmaz / Complimentary Copy



Siz hig farketmeseniz de hayatinizin
iz birakan anlarinda Teksan hep yaninizda...
Cuankl aramizdaki 6mur boyu surecek bir bag!

Even if you have not noticed,

Teksan has always been there for you,
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Degerli okurlarimiz;

Pozitif Enerji Dergisi’'nin yeni sayisindan hepinize
merhaba...

Yiksek moral ve umutla basladigimiz 2017 yili
glizel haberlerle birlikte geldi. Teksan Jeneratér
ailesiolarak tretimden satisa tim ekibimiz

var giiciiile calisiyor. Emeklerimizin karsiligini
bulmasi bizi hem ¢cok mutlu ediyor hem de
motivasyonumuzun kaynagini olusturuyor.

Bircok gelismenin yasandigi 2016 zor bir yildi.
Buna ragmen biytmemizi sirdirdik. Yeni
pazarlara acilmak Uriin ve hizmetlerimizle
enerjiye ihtiyac duyulan her yerde olmak bizim
icin blylk 6nem tasiyor. Yeni pazarlara acilmak
konusunda da 2016 basariyi yakaladigimiz bir
yiloldu.

Cok yakin bir zamanda Istanbul Sanayi Odasi,
“Turkiye'nin 500 BuyUk Sanayi Kurulusu” 2016
yiliarastirmasinin sonuclarini acikladi. 2016
yilindaki 285,9 milyon TL'lik net Gretimden satis
rakamlartile listede 436'nci siradan 419'uncu
siraya ylkselme basarisini gosterdik.

Ihracat odakli biiytyen bir firmayiz. Uriin ve
hizmetlerimizi diinyanin degisik bélgelerindeki
120'den fazla tilkeye ulastiriyoruz. ihracat
basarimiz ve 44 milyon dolarlik direkt
ihracatimizla Tirkiye ihracatcilar Meclisi
(TIM) 2016 iLk 1000 Ihracatci Arastirmasinda
30 basamak birden ylkselerek 406'nci olduk.
Oniimizdeki yil cok daha iyi bir noktaya
gelecegimize inaniyor, kendimize gliveniyoruz.

Sadece jeneratdr degil, Ar-Ge ve inovasyona
yaptigimiz yatirimlarla teknoloji tretiyoruz.
Ulusal Ar-Ge siralamasinda 97. sirada
bulunuyoruz. Dizel jeneratorlerle adim attigimiz
pazarda bugin hibrit teknolojiler kullanabilen
sayili dinya sirketinden biri konumundayiz.
Jenerator setlerimizin yaninda Ulkemizde ilk
yerli kuruma 6zel senkronize sistemler, enerji
verimliliginde 6nemli bir ¢c6ziim olan itk yerli
kojenerasyon ve trijenerasyon sistemleriile
yine Tirkiye'de bir ilk olan hibrit teknolojisini
gelistirmekten gurur duyuyoruz.

Surdurilebilir blylme ve farklilasmanin

Elif ATA ERDURAN

Teksan Jemeratd.r
Yonetim Kurulu Uyesi
Member of the Board

Degerli Okurlarimiz,
Our Esteemed Readers,

anahtari olarak Ar-Ge ve inovasyonu goriyoruz.
Bu dogrultuda her iki alanda da yatirimlarimiza
hiz kesmeden devam ediyoruz. Bilim, Sanayi ve
Teknoloji Bakanligi onayr ile Tirkiye'nin Ar-Ge
Merkezleri arasina katildik. Ar-Ge Merkezimiz
ilerleyen donemde hibrit teknolojinin yeni
kullanim alanlari, enerji verimliligi, yakit
tasarrufu ve cevre dostu Urlnler gelistirmeye
yonelik projelerine devam edecek. Basta
Ar-Ge ekibimiz olmak lizere emegi gecen tim
arkadaslarimizi kutluyoruz.

Tim bu glizel gelismelerin esliginde
calismalarimizi hizla stirdiriyoruz. Kocaeli
Serbest Bolgesi'nde yer alan ikinci fabrikamiza
yogunlasmis durumdayiz. Yil basindan bu yana
deneme Uretimlerinin basari ile gerceklestigi
fabrikamizin tam kapasite calismaya baslamasi
ile birlikte yillik Gretim adetimizi 15 binin Uzerine
ctkarmayi hedefliyoruz.Ayrica istihdamimizda
da onemli bir artis gerceklesecektir. Son
teknolojiye sahip ekipmanlarla donatilmis,
Tlrkiye'nin en modern Uretim tesislerinden
birine sahip olmaktan gurur duyuyoruz.

Biz tilkemize ve insanimiza hizmeti borg biliyor,
bu bilingle calisiyoruz. Birlikte biiylimek en
blyik hedefimiz...

Gelecek sayimizda bulusmak dilegiyle, keyifli
okumalar...

Dear readers;

With the new issue of Positive Energy Magazine, we
would like to greet you all...

The year 2017 accompanied by moral strength and
hope has brought good news for us. As Teksan
Generator family, our whole team from production
to sales works with all their strength. Being
rewarded for our efforts not only pleases us but
also creates the source of our motivation.

The year 2016 when many developments were seen
was challenging. However, we were able to continue
growing. It is really important for us to get into new
markets and be present, along with our products
and services, in any field requiring energy. We
attained great success also in terms of getting into
new markets in 2016.

More recently, Istanbul Chamber of Industry has
announced the results of the survey, “Turkey's Top
500 Industrial Enterprises” for 2016. With our sales
figures amounting to 285.9 million TRY from net
production in 2016, we've been able to go up to the
419th rank following 436th in the list.

EDITORDEN /

GIRIS
INTRODUCTION

We are a company growing based on exports. We
introduce our products and services together in
more than 120 countries in various regions of the
world. Thanks to our export success and direct
export of 44 million dollars, we have been able to
be placed at the 406th rank by an increase of 30
ranks in the survey, “Top 1000 Exporters of Turkey”
published by the Turkish Exporters’ Assembly (TIM)
for the year 2016. We are convinced that we will go
up to a higher rank next year.

We produce not only generators but also technology
accompanied by our investments in R&D and
innovation. We are placed at the 97th rank in the
national R&D ranking. Today, we are one of the
leading companies that can use hybrid technologies
in the market where we first got into with our diesel
generators. In addition to our generator sets, we
are proud of having developed the first local entity-
specific synchronised systems and the first local
cogeneration and trigeneration systems, which are
an important solution in energy efficiency, as well
as the hybrid technology for the first time in Turkey.

We consider R&D and innovation as the key

of sustainable growth and making difference.
Accordingly, we continue our investments nonstop
in both fields. Upon the approval of the Turkish
Ministry of Science, Industry and Technology, we've
been involved among the R&D Centres of Turkey.
Thus, we've been able to be the first private R&D
Centre in the sector in Turkey. Our R&D Centre will
continue its projects on the new areas of usage of
hybrid technology, energy efficiency, fuel saving
and development of environment-friendly products.
We would like to congratulate all our colleagues,
particularly our R&D team, for their best efforts.

We continue our works accompanied by all these
excellent developments fast. We've focused our
works on our second factory located in Kocaeli
Free Trade Zone. We aim to increase our yearly
production quantity up to more than 15,000 when
this factory where the test productions have been
performed successfully since the beginning of
new year starts operating in full capacity. Also,

a significant increase will be achieved in the
employment of our company. We are proud of
having such a production facility that is equipped
with the state-of-the-art technology equipment and
one of the most modern facilities of Turkey.

Feeling indebted to our country and people, we
work and render service. Our biggest goalis to
grow together.

Wishing to meet you again with our next issue, we
hope you enjoy reading our magazine.
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YURTICi PROJELERI /

KIZILCAHAMAM DEVLET
HASTANESI ANKARA/TURKIYE

Bugtine kadar bircok hastane enerji

ihtiyacini Teksan Jenerator'in
guvenilirligini kanittamis Urdp{er/' ile -y
sagladi. Bu hastanelerden biri de 4

Ankara'daki 21,5 bin metrekarelik i

alana sahip 50 yatak kapasiteli % -
Kizilcahamam Devlet Hastanesi oldu. | r
E ad ¥

!

Teksan Jeneratdr ekibi ve Hasan UNSAL Menmis SIKSIK

Kizilcahamam Devlet Hastanesi Uzman Satis Proje Mihendisi

Yéneticilerinden olusan proje Toneticisi Project Engineer
Senior Sales

takiminin yaptigi dederlendirmelerin gyecutive

ardindan en uygun cézimtin 2 adet

584 kVA jeneratorler ile sebekeye senkron sistem olduguna karar
verildi.

Teksan Jenerator Proje Takimi tiim bilgi birikimi ve deneyimini
yansittigi enerji c6ziimiinde hasta ve yakinlarinin konforunu on planda
tuttu.

Jeneratorler birbirleri ile senkron olarak sirekli calismaya uygun
olarak secildi. Senkron kumanda ve kuvvet panolari Teksan Jenerator
tarafindan dizayn ve imal edildi. Sebekeyi siirekli izleyen senkron
kumanda sistemi ile arizalar en dogru sekilde takip edilebiliyor.
Uretilen enerji parametreleri sistemdeki enerji analizérleri ile g6riilip
otomasyon sistemine bilgi verilebiliyor.

Projede bir adet biyiik makine yerine iki adet kiiciik makine secilerek
sistem maliyeti dusirildi. Ayrica es yaslandirma ve isletme
giderlerinden tasarruf [disik yiik durumunda) sistem givenilirligi,
servis ve bakim kolayligi, yedek parca servis avantaji saglanmis oldu.
11 saatlik calismaya uygun yliksek kapasiteli yakit deposuna sahip
sistem soguk hava sartlari icin isiticilar ile desteklendi.

Boylesine bliylik bir projenin enerji ihtiyacini karsilamaktan gurur
duyuyoruz.
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KIZILCAHAMAM STATE
HOSPITAL ANKARA/TURKEY

Up to now, many hospitals have met their energy need with Teksan
Generator's products that have proven reliability. One of these
hospitals is Kizilcahamam State Hospital with an area of 21.5 thousand
square meters and a capacity of 50 beds in Ankara.

Following the assessment made by the Project team consisting of
Teksan Generator team and Kizilcahamam State Hospital directors, the
provision of a system synchronised with the mains with 2 pcs 584 kVA
generators was considered as the most convenient solution.

Teksan Generator Project Team paid particular attention to the
patients’and their relatives’ comfort in that energy solution in which
they reflected all their knowledge and experience.

The generators that are suitable for continuous operation with one
another synchronously were selected. Synchronous control and power
panels were designed and produced by Teksan Generator. It is possible
to follow the failures in the most proper way via synchronous control
system which monitors the mains continuously. It is also possible to
see, through the energy analysers on the system, the parameters of
the generated energy and give information to the automation system.

The system cost was decreased by selecting two small machines
instead of a large one in the project. Moreover, the following
advantages were provided: saving of equal ageing and operating costs
(in low-load), system reliability, serviceability and maintainability and
spare part service. The system with a fuel tank that has a high capacity
suitable for 11-hour operation was supported by heaters for cold
weather conditions.

We are proud of having supplied the energy need of such a great
project.

cuEM Som &

Id

demenin degerini iyi biliriz.

Web tabanli Teksan Uzaktan izleme ve Kontrol Sistemi ile istediginiz
her an jenerator setinizin tiim fonksiyonlarina bilgisayar veya mobil
cihaziniz tizerinden erisebilir,her turl( degisikligi oturdugunuz yerden
gulvenli bir sekilde yapabilirsiniz. Teksan Uzaktan izleme Sistemi ile
jeneratér setinizin glict artik parmaklarinizin ucunda...

Biz “g6ziim arkada degi

We know the value of not leaving something undone. Thanks to the web based
Teksan Remote Monitoring and Management System, you can control all the
functions of your GenSet through your computer or mobile device anytime and
anywhere safely. With Teksan Remote Monitoring and Management System,

the power is in your hands.

|3

ETEKSAN l
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The luxury of
being safe
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GOKCEADA
HAVALIMANI

Yogun hava trafiginin yonetildigi
havalimanlari elektrik
kesintilerine tahammulin

Caglar AYDIN Samet BEKIROGLU  olmadigi yerlerin basinda
Bolge Sefi Uzman Proje geliyor. Teksan Jeneratér,
Area Chief Mihendisi .. L. L o
Senior Project glvenilir enerji céziimleri ile
Engineer havalimanlarinin da tercihi
oluyor.

Son olarak Gékceada Havalimani'na kesintisiz enerji saglayan
Teksan Jeneratdr, sebeke elektriginin olmadigi anlarda devreye
girmek Uzere 2 adet 825 kVA dizel senkronizasyon sistemini
devreye ald!.

Gokceada Havalimani Midurligi'nin Kuvvet Santrali DHMIi'ye
bagli havalimanlarinda yapilmis olan tesislerde sebeke enerjisinin
kesilmesi, bir fazin kaybolmasi veya gerilim ile frekansinin nominal
degerler disina cikmasi halinde otomatik yol alip, senkron olarak
toplam 0-15 saniye icerisinde havalimani yedek enerji ihtiyacini
karsilamak tzere ihtiyac duyulan 2x750 kVA prime glictindeki

0,4 kV yedek enerji dizel elektrojen gruplarinin, kontrol panolari,

senkronizasyon panolari bulunuyor.

Sebeke enerjisinin geri gelmesi tizerine gruplar yiki sebekeye
kapali yumusak (ayarlanabilir streli) gecis ile transfer ediyor.
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GOKCEADA AIRPORT

Airports in which busy air traffic is managed are the main places where
power cuts cannot be tolerated. With its reliable energy solutions,
Teksan is preferred also by airports.

Having supplied uninterrupted energy in Gékceada Airport recently,
Teksan Generator put 2 pcs 825 kVA diesel synchronization systems
that would be active in case of mains power cut.

In case of mains power cut, loss of a phase or exceeding of nominal
values by voltage and frequency in the facilities built in the airports
under DHMI (General Directorate of State Airports Authority], the
power plant of Gokceada Airport Directorate proceeds automatically
and it has 0.4kV reserve energy diesel generating sets with a primary
power of 2x750kVA required to supply the reserve energy need of the
airport within 0-15 seconds synchronously, and control panels and
synchronization panels.

When the mains power is on again, the groups transfer the load to the
mains through closed smooth (time-adjustable] transition.

AGUSTOS
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TURKCELL BAZ
ISTASYONU

Tdrkiye'nin onci iletisim ve
teknoloji sirketi Turkcell'in acil
durum jeneratorleri Teksan
Jenerator tarafindan saglaniyor.

Sedat INCE Umut CETIN
EAC‘)E? Satis az_”ga”dproﬁ Mobil iletisimde sorunsuz

uauru uhendis| o .
Ares Sales Senior Project bagt;nhw hedefleygn T}Jrkce.u gun
Manager Engineer gectikce artan servis hizmetiicin

bazistasyonlarinda(Fixed Network]
kullanilmak tzere 50 adet 22 kVA Prime Monofaze giiclinde dizel
jenerator setleri imal edildi.

Jenerator setleri imal edilmeden dnce teknik sartname lzerinden
ihtiyaclarin tam belirlenmesi icin Turkcell Teknik Yetkilileriile goris
alis verisinde bulunulduktan sonra jenerator setlerini isletecek

olan Turkcel Konya BCO' su (Bakim Cézim Ortagi) ile Konya ili Kulu
ilcesinde yer alan iki adet jenerator seti incelendi. BCO karsilastiklari
zorluklar 6grenildi ve jeneratdr setlerinin kullanim kolayligi saglayacak
onerileri olup olmadigi soruldu. Alinan tim bilgiler ve teknik sartname
ile Turkcell” in tim ihtiyaclarini birebir karsilayacak olan jenerator
setleri Uretilip sorunsuz bir sekilde teslim edildi.

Kabin hem zorlu calisma ortam kosullari hem de 6zel seviyesi istegi
sebebiyle sifirdan dizayn edildi.

Daglik yerlesim alanlarinda bulunan baz istasyonlarina acil
durumlarda ulasim zor oldugu icin projede uzaktan izleme sistemi
kullanildr. Yakit hirsizligina karsi kumanda cihazindan online olarak
Turkcell merkezine bilgi verebilecek bir sistem kuruldu.

Kabin ici sicakligin cok soguk havalardan etkilenmemesiicin 6zelisitici
sisteme sahip olan jenerator setlerinde ek olarak motor/alternator/
kumanda panosu icin ilave isiticilar kullanildr.

Jenerator setini 50 - 80 saat araliginda besleyecek kapasitede yakit
tanki dizayn edildi. Bu sayede ulasimin zor oldugu uzak bolgelere yakit
ikmalinin araligi uzatildi. Baz istasyonunun servis stirekliligi ile bakim/
isletme maliyetleri dusirildy.

TURKCELL FIXED NETWORK

The emergency generators of Turkcell, the leading communication and
technology company of Turkey, are supplied by Teksan Generator.

50 pcs diesel generator sets with 22kVA primary single-phase power
were produced so as to be used in the fixed networks of Turkcell, which
aims to provide smooth connection in mobile communication, for its
services increasing day by day.

In order to identify the needs over the technical specification exactly
before the production of the generator sets, Turkcell Technical Officers
were consulted and two generator sets located in the district of Kulu,
Konya were examined together with Turkcell Konya Maintenance
Solution Partner [TKMSP] that will operate the generators. The
challenges encountered by TKMSP were learnt and they were asked
whether they had suggestions on ease of handling of the generator
sets. Based on all information received and the technical specification,
the generator sets that would meet all needs of Turkcell fully were
produced and delivered smoothly.

The generator cabinet was designed newly due to the tough operating
conditions and the request for its special elevation.

Since it is difficult to reach, in emergencies, the fixed networks located
in mountainous settlement areas, the remote monitoring system was
used in the project. Against fuel theft, a system with the capability

of informing Turkcell Centre online over the control device was
established.

Additional heaters were used for motor/alternator/ control panelin
generator sets that has a special heating system so that the in-cabinet
temperature wouldn't be affected by very cold weather.

The fuel tank with the capability of feeding the generator set for 50-80
hours was designed. Thus, the refuelling interval was extended for the
distant regions difficult to be reached. Thanks to the service continuity
of the fixed network, its maintenance/operating costs were reduced.
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TUVTURK'UN
Kesintisiz Giic icin
Tercihi Teksan
Jenerator

Tirkiye'de periyodik arac
Can SOYDAN Cenk EROL  muayenesinde yetkili ve
Uz. Maliyetlendirme .. li tek k l l
Senior Sales Senior Costing TUVTURK, mobil araclarinive
Executive Engineer geziciistasyonlarini Teksan
Jenerator’in glvenilir ener;

cozimlerine teslim etti.

194 sabit, 2 motosiklet ve 73 gezici istasyonda gorevli 3.500 calisani
ile Tlirkiye'nin tamaminda hizmet veren TUVTURK, yilda 6 milyona
yakin aracin periyodik ve yola uygunluk muayenelerini, 1 milyona
yakin aracin ise egzoz gazi emisyon olctimlerini gerceklestiriyor.
Boylelikle tcretsiz muayene tekrarlari ve tespitlerle birlikte
muayene sayisi 10 milyona ulasiyor.

TUVTURK lin gezici mobil istasyonlarinda Teksan'in giivenilir,
ekonomik ve son teknoloji Urtint jeneratorleri kullanildi. Projeye
ozel Uretilen jenerator setinde, standby 21 kVA gliclinde motor ve
standby 33 kVA glictinde alternator kullanilarak yapilan 6zel Gretim
jenerator sistemi kuruldu. Mobil istasyonlarda romork tizerinde
dengenin kurulabilmesiicin yogun 6zen ve titizlikle tasarlanan
sistem, karayollari dl¢t kurallarina da uygun olarak tretildi.
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TUVTURK

Motor Vehicle Isnpection Inc. prefers Teksan
Generator for its Uninterrupted Power Needs

TUVTURK, the single authorized and assigned organization for
periodical vehicle inspection in Turkey, relied on the reliable energy
solutions of Teksan Generator for its mobile vehicles and stations.

Rendering service for whole Turkey with its 3,500 employees assigned
in 194 fixed, 2 motorcycle and 73 mobile stations, TUVTURK performs
periodical and roadworthiness inspection of around 6 million vehicles
and exhaust gas emission test of around 1 million vehicles yearly.
Together with free services like re-inspection and detections, total
number of inspections is now around 10 million.

The reliable, economic and state-of-the-art technology generators
of Teksan were used in the mobile stations of TUVTURK. A specially-
produced generator system including a 21 kVA standby motor and a
33 kVA standby alternator was set up in the generator set produced
specifically to the Project. The system designed carefully and
meticulously in order to balance on trailer in mobile stations was
produced also in accordance with the road measurement rules.

Y"TEKSAN

icin (1aha
~« gok secenek

Mmore
pOWer

iki ya da daha cok jenerator kullanilarak projelendirilen Teksan Senkronizasyon Sistemleri ilk
yatinm maliyetinizi azaltirken isletim giderlerinizi de ciddi oranda dustirtiyor, sadece glivenli
ve pratik kullanimlari ile degil, enerjinizi kaybetmeden bakim ve onarim yapmaniza imkan
veren Ozellikleri ile projelerinize gli¢ veriyor.

Teksan Synchronization Systems, which are manufactured with two or more GenSets, not
only reduce your initial investment and operational expenses significantly, but also power
your projects with gensets that enable cost efficient, safe and practical use along with easy
maintenance.
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TAYLANT RAJAVITHI
HOSPITAL ACIL
MUDAHALE
JENERATORLERI

Omer OZCELIK
. o ) Bélge Satis
Hastaneler icin kesintisiz elektrik kadar isitma Sorumlusu

ve sogutma enerjisinin de siirekliligi blylik 6nem  Area Sales

tasiyor. Ozellikle ameliyathaneler gibi hastanelerin Responsible

kritik bolgelerinde ortam sicakligi yasamsal onem tasiyor.

1.200 yatakli 40 bin hasta kapasiteli Rajivithi Hastanesi icin Teksan
Jenerator 2 adet 2500 kVA otomatik stand by coziimi gelistirdi.
Sebeke elektriginin kesintiye ugradigi zamanlarda devreye giren
acil midahale jeneratorleri sayesinde Rajivithi Hastanesi'nin

enerjisi kesintisiz oldu.

Proje kapsaminda jenerator setinin konteyner disindaki ses basinc
seviyesi 0zel konteyner tasarimi sayesinde hastane ortaminin

ses seviyesine gore 1 metreden 85 dB(A]'ya gére yapildi. Disiik
ses seviyeli konteyner icin hava emis ve atislara, jeneratérin
calisma performansini distrmeyecek 0zel tasarim ses kasetleri
konuldu. Konteyner setinin Ustlinde yer alacak ve motorun egzoz
gurdltisinl istenen ses basinc seviyesine duslrebilecek 6zel
kritik tip susturucu kullanildr.
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THAILAND RAJAVITHI
HOSPITAL

Cenk EROL
Uz. Maliyetlendirme
Miihendisi For hospitals, the continuity of heating and cooling

Ei”“‘;regros“”g energy is significant as much as uninterrupted electricity.
¢ Particularly, ambient temperature is vitally important in
the critical parts of hospitals such as operating rooms.

For Rajivithi Hospital with a capacity of 1,200 beds and 40,000 patients,
Teksan Generator developed 2 pcs 2,500kVA automatic standby
solutions. Thanks to the emergency generators that become active in
case of mains power cuts, Rajivithi Hospital had uninterrupted energy.

In the scope of Project, thanks to the special container design, the
sound pressure level of generator set outside container was arranged
to 85 dBIA] over 1 meter as determined by the sound level of hospital.
For the container with low level of sound, specially-designed sound
absorbing cassettes that wouldn't reduce the operating performance
of generator were placed in air suction and discharge. A critical-type
silencer which was placed over the container set and able to decrease
the exhaust noise of motor to the desired sound pressure level was
used.

AGUSTOS
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AUGUST

MARY-3 KOMBINE
CEVRIM ELEKTRIK
SANTRALI /
TURKMENISTAN

Turkmenistan Enerji bakanligi tarafindan Calik Enerji'ye
yaptirilmakta olan Mary-3 Kombine Cevrim Elektrik Santrali
1.574 MW kapasiteli 500kV & 220kV gerilim seviyesinde
bulunuyor. Teksan Jeneratdr'in de bir parcasi oldugu proje
Turkmenistan'da dogadan gelen enerjiyi insanlarin hizmetine sunmak, daha
strdurdlebilir bir gelecek yaratmak icin hayata gecirildi.

Hakan GOKASAN
Satis Sefi
Sales Chief

Proje kapsaminda sebeke elektriginin kesildigi durumlarda tesis icerisinde
yer alan gaz tirbini, atik 1st kazani, buhar tirbini gibi 6nemli ekipmanlarin
acil jenerator ihtiyaci Teksan Jenerator tarafindan saglandi. Projede 4 adet
1380 kVA ve 2 adet 825 kVA jeneratdr setleri kullanildi.

Buhar ve gaz tirbinlerinde olusacak olasi bir ariza durumunda gazin
c6kmesiriskine karsin turbinlerin tekrar aktif hale gelip enerji tUretebilmesi
icin gerekli olan yardimcr ekipmanlarin beslenmesi, black start icin gerekli
olanyaglama pompalari, sogutma fanlari, klimalar vb. tesisatlar acil durum
jeneratorleri tarafindan saglaniyor.

Black startta gdrev alacak olan acil durum jeneratorleriicin Calik Enerji ve
Teksan Jenerator proje ekipleri tarafindan tim yiklerin similesi yapilarak
jenerator glcleri belirlendi. Operasyonel anlamda milkemmeliyeti
yakalayabilmek adina konteyner ici ekipmanlarin en uygun sekilde yerlesimi
ve jeneratdr setlerinin calisma sirasindaki operasyonel yénetiminin saglikli
bir sekilde ytirimesiicin uygun kontrol moduli secimiyapildi.

8 saatlik yakit tanki (IP54) kumanda ve salt ekipmanlari, ortama uygun
isiticilar, alternator sicaklik 6lcimi 6zel olarak tasarlandi ve jenerator
Gzerine monte edildi. Jenerator setlerinin birbirine senkron sekilde
calismasiicin 6zel transfer panolari tasarlanarak test edildi. Jenerator
bilgilerinin sahada uzak noktaya tasinmasi icin fiber optic konvertorler,
patch boxlar kullanildr.

MARY-3 COMBINED
CYCLE POWER PLANT/
TURKMENISTAN

. With its project-specific designs, Teksan Generator is
Burak YIGITER present all over the world...
bz:sﬂ”df’;‘”e Mary-3 Combined Cycle Power Plant which is being
Senior Project constructed by Calik Energy employed by the Ministry
Engineer of Energy of Turkmenistan has a capacity of 1,574MW
and voltage level of 500kV & 220kV. The Project in
which Teksan Generator also takes part aims to put natural energy into

service of people and create a more sustainable future.

In the scope of Project, Teksan Generator met the emergency
generator need of the important equipment such as gas turbine,

waste water boiler and steam turbine in case of mains power cut in the
Facility. 4 pcs 1,380kVA and 2 pcs 825kVA generator sets were used in
the Project.

Against the risk of gas cavity in case of a failure in steam and gas
turbines, the emergency generators feed the auxiliary equipment
required for turbines to become active and generate power and also
feed the installations such as lubrication pumps, cooling fans and air-
conditioners etc. necessary for black start.

For the emergency generators to be assigned in black start, Calik
Energy and Teksan Generator teams simulated all loads and defined
the generator powers. In order to ensure operational excellence, a
proper control module was selected for the most suitable layout of in-
container equipment and efficient generator sets.

The fuel tank (IP54] capable of operating for 8 hours, control and
switching equipment, suitable heaters and alternator temperature
measurement were specially designed and installed on the generator.
The special transfer panels to allow for operation of generator sets
synchronously were designed and tested. Fiber optic convertors and
patch boxes were used in order to transmit the generator data to a
remote point on the site.
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MEGA SILK WAY /
ASTANA-KAZAKISTAN

Eglencenin enerjisi Teksan ile hic diismiiyor.

Dinyanin en blytk 44'Gncl, Avrupa'nin ise en
buyuk 10°'uncu miteahhitlik sirketi olan Ronesans
Holding, Kazakistan'in Astana sehrinde yeralan ~ Emin OZDEMIR
“Mega Silk Way" alisveris ve eglence merkezinin Esiﬂfﬂiﬁf
kesintisiz enerjisini Teksan Jenerator'den sagliyor. Area Sales

) . o Responsible
120 bin metrekarelik alanda moda galerisi,

magazalar,10 salonlu sinema, siipermarket, sirk, konser alani,
yapay gol, restaurantlar, kafeler ve cocuklar icin Happylon
Eglenme Parki'nin yer alacagi "MEGA Silk Way” Astana'nin yeni
yasam ve edlence merkezi olacak.

Proje kapsaminda kurulan 4 adet 2100 kVA'lik jeneratdr setlerinde
oda ici sicakliginin dismesi durumunda soguk havalardan
etkilenmemesi icin 6zel 1sitici sistemi kullanildi. Jenerator setleri
bodrum kata konumlandirilmis oldugu icin dogrudan atmosferden
teze hava emis yapamamaktadir. Ayni sekilde dogrudan atmosfere
sicak hava atis da yapamamaktadir. Bundan dolayi sogutma
sistemleri standart radyator ile degil 6zel coziim olan remote
radyatorile saglandi. Jenerator setlerinin sogutma sisteminde
kullanilan remote radyatérlerleri AVM alanindaki ortak bir alanda
toplandi. Jenerator ile remote radyatérler arasindaki borulama,
sistemin performansini distirmeyecek sekilde Teksan Jenerator
proje ekibi tarafindan ¢6zime kavusturuldu.

Jenerator setlerine sismik izolatori verildi. Projede yer alan
jenerator setleri, sogutma gruplari, egzoz susturuculari ve bitin
uzatma borularinin projesi Teksan Jenerator ekibi tarafindan
tasarlandi.

Projede ylksek ses séniimleme 6zelligine sahip kritik tip
susturucu her bir jeneratdre 8zel olarak monte edildi. Ozel
izolasyonlu kontrol panosu ve IP54 (6zel toz ve su tutucu 6zellikli )
radyator panosu kullanildi.
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MEGA SILK WAY /
ASTANA-KAZAKHSTAN

Non-decreasing energy being provided for
entertainment by Teksan

Rénesans Holding, the largest 44th contracting company

Deha AYAZ of the world and the 10th of Europe, supplies its
Proje Mihendisi
Project Engineer

uninterrupted energy from Teksan Generator, for "Mega
Silk Way” shopping and entertainment mall located in
Astana, Kazakhstan.

“Mega Silk Way" with an area of 120,000 sq. m., in which a fashion
gallery, shops, a cinema with 10 halls, a supermarket, a circus, concert
area, a pond, a restaurant, cafes and Happylon Entertainment Park for
children will be built, will be the new life and entertainment centre of
Astana.

Under the scope of the project, 4 x 2100kVA GenSets with special
heating systems that provides protection from outer environmental
effects for cases, where room temperature drops significantly, have
been commissioned. Since the generator sets are located on basement
floor, they aren’t able to absorb fresh air directly from atmosphere.
Similarly, they aren’t able to discharge hot air directly to atmosphere.
Therefore, the cooling systems were established by remote radiators, a
special solution, not by standard radiators. The remote radiators used
in the cooling systems of generator sets were collected on a common
point in the Shopping Mall. Teksan Generator Project team created a
solution for the pipework between generator and remote radiators in a
way not to reduce the system performance.

The generator sets were provided with seismic insulator. The generator
sets, cooling groups, exhaust silencers and all extension pipes in the
Project were designed by Teksan Generator team.

The critical-type silencer capable of absorbing loud sound was
installed specifically for each generator in the Project. Specially-
insulated control panel and IP54 (special dust and water stop] radiator
panel was used.

ODEMIS
DEVLET HASTANESI

Odemis Devlet Hastenisi’nin tercihi de
Teksan Jenerator

izmir'in cevre ilcelerine hizmet veren ve cevrenin en biyik
hastanelerinden biri olan Odemis Devlet Hastanesi'nin kesintisiz
enerjide tercihi Teksan Jenerator oldu.

250 yatak kapasiteli Odemis Devlet Hastanesi projesinde

elektrikle birlikte i1sitma ve sogutmayi da saglayan trijenerasyon
sistemi kullanildi. Misteri ile diizenlenen toplantilarda alinan
bilgiler, yapilan analizler ve hazirlanan projeksiyonlar ile projenin
ihtiyaclarini en optimal seviyede karsilayacak sistem tasarlandi.
Bu calismalar sonucunda da 520 kW elektrik, 750 kW isitma ve 490
kW sogutma glicline sahip olan trijenerasyon sistemiyle isitma ve
sogutma maliyetleri 6nemli dlclide azaltilmis oldu.

Basariyla calisan sistem ile glvenirliligini bir kez daha kanitlayan
Teksan Jenerator, kritik sektorlerin vazgecilmez tercihi olmaya
devam ediyor.

ODEMIS
STATE HOSPITAL

Teksan Generator preferred
also by Odemis State Hospital

Evren KAHRAMAN . . . . )
Kojenerasyon Satis ~ Udemis State Hospital that serves Izmir and its

Sorumlusu surrounding districts as one of the largest hospital

Cogeneration Sales PR :

Responsible there preferred supplying its uninterrupted energy
from Teksan Generator.

Trigeneration system that provides heating and cooling along with
electricity was used in the Project of Odemis State Hospital with a
capacity of 250 beds. The system that will optimally satisfy the needs
of the project has been designed considering the data gather from
the regular meetings with customer, executed analysis and conducted
projections Thanks to the trigeneration system with 520kW electric,
750kW heating and 490kW cooling power, the costs for heating and
cooling were reduced significantly.

Having demonstrated its reliability with a smoothly-operating system

again, Teksan Generator continues being the unavoidable preference of
critical sectors.
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4. 300 YATAKLI
BEYLIKDUZU DEVLET
. HASTANESI

= Tirkiye'nin itk yerli trijenerasyon sistemlerini

Erhan TALAZ ureten Teksan Jenerator Tirkiye'de oldugu gibi
Kojenerasyon diinyada da saglik sektoriinde 6nemli bir cozim
Satis Mudurd ortagidir. Yeniyapilan devlet hastanelerinin

Cogeneration

Sales Manager tercihi olan trijenerasyon sistemleri ile ihtiyac

duyulan elektrik enerjisinin yani sira isitma ve
sogutma ihtiyaclari da karsilaniyor. Boylece elektrik ile 1sitma

sogutma maliyetleri ciddi oranlarda duistyor.

Tirkiye'deki devlet hastanelerinin biylk bir béliminde Teksan
Jenerator'ln Urettigi trijenerasyon sistemleri tercih ediliyor.
39.318 m2'lik alana kurulu; 90 poliklinik, 50 yogun bakim Unitesi
ve 14 ameliyathaneden olusan Beylikdizl Devlet Hastanesi'nin
enerjisinin 6nemli bir kismi, Teksan Jenerator'in trijenerasyon
sistemleri ile karsilaniyor. Bu proje icin 2 adet 400 kWe'lik
trijenerasyon sistemi kuruldu.
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REPUBLIC OF TURKEY
MINISTRY OF HEALTH
BEYLIKDUZU STATE HOSPITAL
WITH A CAPACITY OF 300 BEDS

Producing the first local trigeneration systems in Turkey, Teksan
Generatoris an important solution partner in health sector not only

in Turkey but also in the world. The trigeneration systems preferred
by the newly-constructed state hospitals supply electric power and
also heating and cooling needs. Thus, the costs for electric power and
heating and cooling are reduced significantly.

The trigeneration systems produced by Teksan Generator are
preferred by a great majority of the state hospitals in Turkey.
Substantial amount of energy of Beylikdlizii State Hospital with 90
polyclinics, 50 intensive care units and 14 operating rooms on an area
o0f 39,318 square meters is provided by the trigeneration systems

of Teksan Generator. For this Project, 2 pcs 400kWe trigeneration
systems were installed.

AGUSTOS

AUGUST

o Wi
.

TEKSAN JENERATOR
ODAGINDA AFRIKA VAR

| TEKSAN Jeneratsr olarak bir dinya markasi olma
yolunda ihracata yonelik faaliyetlerimize hiz kesmeden
devam ediyoruz. Afrika pazarinin gelecegini yakindan

Mevliit SOYLU takip etmek icin Afrika'nin en biytk Enerji - Elektrik

Pazarlama Fuari Power & Electricity World Africa - The Solar

aommmsu Show Africa 2017 Johannesburg, Gliney Afrika
arketing A -

Responsible fuarimizi basarili ve verimli bir sekilde tamamlamis

bulunmaktayiz.

Glney Afrika Cumhuriyetinden genel anlamda bahsetmem gerekirse
Afrika Kitasinin gliney uc bolgesini kaplayan ve Atlas Okyanusu ile

Hint Okyanusuna uzun kiyilari bulunan Uc tarafi denizle cevrili bir
yarimada konumundadir. Glney Afrika'da yuriitme baskenti Pretoria,
yasama baskenti Cape Town, yargi baskenti Bloemfontein dir. Yillarca
Ingiliz sémiirgesi altinda bulunmus ve izleri hala belirgin bir sekilde
hissedilmektedir. Ulke icerisindekiiletisim ingiUzce oncelikli olmak sureti
ile 10 yerel dil ile saglanmaktadir. Ulke icerisinde cogunlukta Hristiyanlik
mevcuttur. Toplumsal yapinin cogunlugunu siyahiler olusturmustur.
Glney Afrika'da maden bakimindan diinyanin en zengin dogal kaynaklari
bulunmaktadir.

Alternatif pazarlarive en fazla potansiyel is glicti ve kaynaklart ile

umut verici bir bélgeye sahip olan Afrika Ulkelerinin Jenerator ve enerji
piyasasini yakindan gorme firsati yakaladik. Yaklasik 600 milyon insanin
yasadigi Afrika'nin nlifusu 1 milyara ulasacagi pazarin ise hizkesmeden
buylyecegini gostermektedir. Giiney Afrika nifusu ise 60 milyona
ulasmasi 6ngorilmektedir. Enerji sektortindeki Tlrk is adamlarinin

ve yatirimcilarini Glney Afrika pazarindaki izlenimlerini yakindan takip
etme firsatiyakaladim. Bu anlamda TEKSAN ‘a kazandiracagi firsatlar
Uzerinden degerlendirmelerimiz daha etkili oldu.

TEKSAN ‘nin bu faaliyetleri cercevesinde, Afrika tlkelerine olan
ihracatinin arttiritmasi ve cesitlendirilmesi konusunda standimizda Ticari
Musavirlik temsilcileriile kisa toplantilar gerceklestirdik. Sonrasinda fuar
bitiminde sahada miisteri ziyaretlerinde bulunarak pazarin dinamikleri ve
rakiplerimiz hakkinda bilgiler topladik.

Teksan Jenerator olarak Afrika Pazarini yakindan takip ediyor. Fuarlar ve
Saha ziyaretlerimiz ile sektdrlerde yasanan gelismeleriyerinde incelemek
acisindan Afrika Ulkelerine sik sik saha ziyaretlerinde bulunmaya 6nem
gosterecegiz.

GEZi NOTLARI /

TEKSAN GENERATOR
FOCUSING ON AFRICA

As TEKSAN Generator, we continue our export activities nonstop on the way

to be aworld brand. In order to follow the future of African market closely, we
attended Power & Electricity World Africa - The Solar Show Africa 2017, the
largest energy-electricity exhibition of the region, held in Johannersburg, South
Africa, for introducing our products and services.

To discuss generally, South African Republic is a peninsula that is situated at the
south tip of the African continent and has long shores bordering both Atlantic
and Indian Ocean. South Africa’s executive capital is Pretoria, legislative capital is
Cape Town and judicial capital is Bloemfontein. For many years, the country had
stayed under the colony of Britain and even today the effects can be observed
clearly. Though for daily communication English is dominant, there are also 10
other local languages exist. Majority of the population practice Christianity and
composed of African originated citizens. South Africa has world's richest mineral
resources.

This Exhibition enabled us to examine closely the generator and energy market
of African countries, an important and promising alternative market with its
labour force and resources for us. The prediction that the population of Africa
where around 600 million people live will reach 1 billion suggests that the
market will grow nonstop. South Africa’s population, in detail is predicted to
reach almost 60 million.

We made meetings with the representatives of the Office of Commercial
Counsellor at our booth with the purpose of increasing and diversifying our
export with African countries. We paid visits to customers on the site and got
information on the market dynamics and our competitors.

We focused on African market T

which we, as Teksan Generator, F s e

follow closely. In the forthcoming e . _hu..h

periods, we will examine the G T e

developments on the site through A=p f % )

exhibitions and site visits and . -r ;

assess the business opportunities ey

in the sector. :.__ 1-_'.-.}"
ez
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TEKSAN JENERATOR KOMATEK
2017’NiN ENERJi SPONSORU
OLDU

Teksan enerji coziimlerini insaat ve makine sektoriiyle
bulusturdu

Genis Uriin yelpazesi ve kuruma ozel cozimleriyle ulusal ve
uluslararasi pek cok onemli projenin tercihi olan Teksan Jeneratér,
insaat sektortine yonelik cozimleri ile de fark yaratiyor. 03-07
Mayis 2017 tarihleri arasinda Ankara Atatlrk Kaltir Merkezi'nde
dizenlenen Komatek 2017- 15. Uluslararasi Is ve Insaat Makine,
Teknoloji ve Ekipmanlari Ihtisas Fuari'na enerji sponsoru oldu.
Fuarda drin gaminda yer alan bircok triini sergileyen Teksan
Jenerator, sebekenin olmadigi alanlarda ve insaat projelerinde
siklikla tercih edilen yerli motorlu LED aydinlatma kulesi ve Teksan
Mini markali portatif jenerator gruplartiile ziyaretcilerden yogun
ilgi gordu.

Yerli aydinlatma kulesi ile yiizde 40 daha az yakitla yiizde 55
daha fazla aydinlatma

Ar-Ge yatirimlari ve Ustin teknolojili Uriinleriile sektorinde fark
yaratan ve 120'den fazla llkeye ihracat yapan Teksan Jenerator,
yeni Uriind ylzde 100 yerli aydinlatma kulesi ile Komatek 2017'nin
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ilgi odagi oldu. Kendi kategorisinde diinyada bir ilk olan kiciik
aydinlatma kulesi, ylzde 40 daha az yakitla ylzde 55 daha fazla
aydinlatma sagliyor. Kendisi kiiciik ama enerjisi blyuk olan
aydinlatma kulesinin yizde 70 kicultilmis yeni versiyonu kullanim
ve lojistik avantaji sagliyor. Teksan Jenerator'in tek silindirliyerli
motor kullanarak gelistirdigi ve LED paneli bulunan aydinlatma
kulesinin bu giicte diinyada benzeriyok. Aydinlatma kuleleri
ozellikle elektrik enerjisinin olmadigi yerlerde, insaat sahalart, yol,
kopri projelerinin yapimi gibi pek cok alanda aydinlatma amaciyla
kullaniliyor.

Yiizde 27 daha sessiz ve kesintisiz elektrik

Teksan Jeneratdr, portatif jenerator markasi “Teksan Mini” ile de
ziyaretcilerden yogun ilgi gordi. Benzin ve dizel yakit ile calisan
Teksan Mini markali portatif jeneratorler, adlari gibi minimum

yer kaplarken ihtiyac duyulan enerjiyi maksimum verimle
sunuyorlar. 2,4-16 kVA arasi glic kapasitesine sahip modeller
ylksek performanslari, pratik ve ekonomik kullanimlarrile
beklentileri fazlasiyla karsilayan céziimler sunuyor. Ozellikle evler
ve kiiclk isletmelerde biiylk avantaj yaratan Teksan Mini portatif
jeneratorler, yeni ultra sessiz kabinli secenekleri ile ylizde 27 daha
sessiz calisarak son kullanicilara 6nemli bir avantaj sunuyor.
Teksan Mini serisi benzinli ve dizel Urtnler, disik yakit tiketimleri,
glvenli ve pratik kullanimlari ile de dikkat cekiyor.

AGUSTOS

AUGUST

Bolgenin alanindaki en blyik organizasyonu olarak anilan
Komatek 2017'nin Enerji Sponsorlugunu da tstlenen Teksan
Jenerator, sektorin bu énemli bulusmasinda yerli motorlu LED
aydinlatma kulesi ve Teksan Mini markali jenerator gruplariin
haricinde etkinlik stresince farkli gliclerdeki kabinli ve 6zel
konteynerli dizel jenerator modellerini de sergiledi.

TEKSAN GENERATOR,
THE ENERGY SPONSOR OF
KOMATEK 2017

Teksan introduced its energy solutions to construction and
machinery sector

Preferred by many important projects nationally and internationally
due to its wide range of products and entity-specific solutions, Teksan
Generator makes difference with its solutions for the construction
sector, as well. Teksan Generator became the energy sponsor of
Komatek 2017-15th International Construction Machinery, Technology
and Equipment Trade Fair held on May 03rd-07th, 2017 in Atattirk
Cultural Centre, Ankara. In the Fair, Teksan Generator exhibited many
products in its product range. Teksan Generator's LED Lighting Tower
with local motor and Teksan Mini portable generator groups preferred
frequently in the areas without the mains and in construction projects
attracted great attention of visitors in the Fair.

Local lighting tower supplying lighting by 55% more with 40%
less fuel.

Making difference with its R&D investments and advanced-technology
products in its sector and exporting to over 120 countries, Teksan
Generator became the centre of attraction with its %100 local lighting
tower, its new product, in Komatek 2017. The small lighting power,

FUARLAR /

the first of its category in the world, provides lighting by 55% more
with 40% less fuel. The lighting tower which is small itself but has
considerable power has a new version downsized by 70% to allow for
ease of handling and logistic advantage. The lighting tower that is
developed by Teksan Generator using local motor with single cylinder
and LED panel s unique in terms of its power in the world. Lighting
towers are used for the purpose of lighting in many fields such as the
areas without electric power and construction sites and also road and
bridge construction projects.

Generators more silent by 27% and uninterrupted electricity
With its portable generator brand, “Teksan Mini", Teksan Generator
drew great attention of visitors. The gasoline and diesel portable
generators of Teksan Mini brand occupy minimum place as their name
suggests and supply the required energy by maximum efficiency.

The models with 2.4-16kVA power capacity provide the solutions that
satisfy the expectations far better due to their high performance and
practical and economic handling. Creating great advantage particularly
for houses and small enterprises, Teksan Mini portable generators
provide end users with an important advantage by operating more
silently by 27% with their options of silent cabinets. Thanks to their low
fuel consumption and reliable and practical handling, the gasoline and
diesel products of Teksan Mini-series draw attention.

Teksan Generator, which undertook the sponsorship of Komatek 2017
called as the greatest organization of the region in its field, exhibited
its diesel generator models with cabinet and special container and
different powers in addition to LED lighting tower with local motor and
the generator groups of Teksan Mini brand during the most significant
meeting of the sector.
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TEKSAN’IN CEVRE DOSTU
HiBRIT TEKNOLOJisI IcCI
FUAR’INDA TANITILDI

Teksan’in cevre dostu hibrit teknolojisi
Enerji ve Cevre Fuari’nda tanitildi.

Tiirkiye’deki enerji sektoriiniin nabzini tutan ICCI Fuari bu

yil 23. kez enerjinin devlerini bir araya getirdi. 03- 05 Mayis
2017 tarihlerinde istanbul Fuar Merkezi’nde diizenlenen ICCI
2017 - 23. Uluslararasi Enerji ve Cevre Fuari ve Konferansi’nin
“Enerji Sponsorlugu”nu 7’inci kez Teksan Jenerator listlendi.
Tiirkiye’nin ilk karbon nétr fuarinda, karbon salinimini yiizde
80 azaltan hibrit jeneratorii ve hibrit teknoloji kullanilarak
gelistirilen aydinlatma kulesi ile ilgi odagi oldu.

Enerji ihtiyacindaki artisla birlikte enerjinin siirekliligine duyulan
ihtiyac da artiyor. Enerjimizin kesintiye ugramasina sabrimizin
olmadigi zamanlariyasiyoruz. Fazla goz oniinde olmasalar

da elektrikler kesildiginde varligini en kétusu de yoklugunu

hissettigimiz jeneratorler, glivenli ve kesintisiz enerjinin

vazgecilmezi... Jenerator dinyasinda da yenilikler pes pese geliyor.

Dizel, benzinli, dogal gazli jeneratorlerden sonra son trend hibrit
teknolojiler.

Giiciinii riizgar ve giinesten alan hibrit jenerator, yakittan
yiizde 65 tasarruf sagliyor...

Rizgarya da glines gibi yenilenebilir enerji kaynaklarrile calisan

hibrit jeneratorler, tim diinyada yakindan izleniyor. Hibrit
teknolojisini Turkiye'de ilk kez gelistiren, diinyanin da sayili
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sirketleri arasina giren Teksan Jenerator, hibrit jeneratorle
yakittan ylzde 65 tasarruf saglarken karbon salinimini da

ylzde 80 azaltiyor. Farkli kullanim alanlarricin uygun olmakla
birlikte ozellikle Telekom sektorl icin 6nemli avantajlar saglayan
hibrit jenerator, sebeke elektriginin olmadigi noktalarda baz
istasyonlarinin enerjisini garantiye aliyor.

Tiirkiye’nin ilk ve tek hibrit aydinlatma kulesi yakit tiiketimini
yiizde 73 diisiiriiyor.

Turkiye'nin ilk ve tek hibrit aydinlatma kulesini de enerji
sektorinde onci kimligi ile one cikan Teksan Jeneratér gelistirdi.
Hibrit aydinlatma kuleleri kullanim yerinin sik yer degistirdigi
santiye isleri, beton calismalari, maden, tiinel, yol - képri yapim
islerive dis mekan etkinliklerin aydinlatilmasiicin tercih ediliyor.
Hibrit aydinlatma kulesi giines gibi yenilenebilir enerji kaynaklari
ve akilli batarya yonetim sistemi sayesinde yakit tiketimini ylizde
73 oraninda disurtyor. Normal aydinlatma kulelerinde 6-7 saat
olan motor calisma siiresini 1 saate disiren hibrit aydinlatma
kulesi sadece duslk yakit tiketimine bagli karbon ayak izinin
azaltilmasi degil ayni zamanda sagladigi distik ses emisyonu
ile de cevre dostu bir Uriin olarak dikkat cekiyor. Hibrit teknoloji
sayesinde motorun daha az calismasina olanak saglayan sistem
bakim onarim ve isletim masraflarinda ciddi oranda dustrirken
motorun kullanim 6mrinin de artmasina olanak sagliyor.

Tirkiye'nin en biyik enerji ve cevre fuariolan ICCI 2017'nin Enerji
Sponsorlugunu da Ustlenen Teksan Jenerator, sektorin bu énemli
bulusmasinda hibrit teknolojisi ile Uretilen coziimlerini sergiledi.
Hibrit jeneratdor ve hibrit aydinlatma kulesinin yani sira Teksan'in
urtn gaminda énemli bir yer tutan dizel jenerator ve dogalgazli
jeneratorler de ICCI Fuari ziyaretcilerinin begenisine sunuldu.

AGUSTOS

AUGUST

TEKSAN’S
ENVIRONMENTALLY-FRIENDLY
HYBRID TECHNOLOGY
INTRODUCED AT ICCI FAIR

Teksan'’s environment-friendly hybrid technology introduced at
Energy& Environment Fair

Taking the pulse of energy sector in Turkey, ICCI Fair brought
together the well-known figures of the energy sector for the
23rd time this year. Teksan Generator undertook the energy
sponsorship, for the 7th time, of ICCI 2017- 23rd Energy&
Environment Fair and Congress held in Istanbul Expo Centre
on May 03rd-05th, 2017. In Turkey’s first carbon neutral fair,
Teksan Generator’s hybrid generator that reduces carbon
emission by 80% and its lighting tower developed using hybrid
technology became the centre of attraction.

The need for continuity of energy rises along with the increase in
energy need. We live in a period in which we cannot tolerate a power
cut. Generators, the presence and absence of which we feel in case of
a power cut although they aren’t so visible, are indispensable in terms
of reliable and uninterrupted energy. Innovations are developed one
after another also in the generator world. The latest trend is hybrid
technologies following diesel, gasoline and natural-gas generators.

Hybrid generator powered by wind and sun provides 65% fuel
saving...

Hybrid generators operating by renewable energy resources such as
wind and sun are followed closely across the world. Teksan Generator,
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which has developed the hybrid technology for the first time in Turkey
and hence become one of the leading companies of the world, provides
65% fuel saving and reduced carbon emission by 80% with its hybrid
generators. Hybrid generator that is suitable for different fields of
usage and provides major advantages particularly for Telecom sector
guarantees the energy of fixed networks at the points without the
mains power.

The first and single hybrid lighting tower of Turkey reduces
fuel consumption by 73%

The first and single hybrid lighting tower of Turkey was also developed
by Teksan Generator which is distinguished by its pioneering
characteristics in energy sector. Hybrid lighting towers are preferred
for the purpose of lighting in construction site works and concrete
works and mining, tunnel and road-bridge construction works as

well as outdoor activities where the areas of use of these towers are
changed frequently. Thanks to its renewable energy resources like
sun and smart battery system, the hybrid lighting tower reduces fuel
consumption by 73%. Decreasing the motor operating time to 1 hour
thatis 6-7 hours in normal lighting towers, the hybrid lighting tower
draws attention thanks to its capability of reducing carbon footprint
based on low fuel consumption and also being an environment-friendly
product based on its low sound emission. Due to hybrid technology,
the system that enables motor to operate for less time decreases

the system maintenance-repair and operating costs significantly and
increases the lifetime of motor.

Undertaking the energy sponsorship of ICCI 2017 that is the biggest
energy and environment fair of Turkey, Teksan Generator exhibited its
solutions developed by hybrid technology in this important meeting of
the sector. In addition to hybrid generator and hybrid lighting tower, the
diesel generator and natural-gas generators that are important part of
Teksan's product range were introduced to the visitors of ICCI Fair.
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TEKSAN JENERATOR
SAVUNMA SANAYINE YONELIK
¢6ZUMLERI iLE IDEF*17'DE

TSK, NATO ve BM’nin enerji giivenligi Teksan’a emanet.

Ar-Ge, inovasyon ve ileri teknolojilere yaptigi yatirimlarla
sektoriinde oncii rol oynayan Teksan Jeneratdr, savunma
sanayiine yonelik iiriinleri ile de dikkat cekiyor. Askeri tip
projeler icin sabit ve mobil jenerator gruplari iireten Teksan
Jenerator, savunma sanayine yonelik en yeni iiriinleri ile 09-12
Mayis 2017 tarihlerinde TUYAP’ta diizenlenen IDEF’17 - 13’iincii
Uluslararasi Savunma Sanayii Fuari’nda.

Teksan Jenerator, Turk Silahli Kuvvetlerini Giclendirme Vakfinin
(TSKGV) yonetim ve sorumlulugunda 1993 yilindan beri iki yilda

bir dizenlenen IDEF'17 - 13'Unci Uluslararasi Savunma Sanayii
Fuari'nda savunma sanayine yonelik trinlerini sergiliyor. Niukleer,
biyolojik ve kimyasal saldirilar ile elektromanyetik ve sismik
etkilere karsi dayanikli cozimleri, IRR, NBK saldirilari ve zorlu dis
etkenlere karsi maksimum koruma saglayan askeri standartlarda
6zel boya uygulamalari; dizel, F34, F54 ve F65 gibi askeri tip
yakitlari kullanabilen yiksek verimli ve duslk yakit tiketimli
drdnleriile fuarinilgi odagi oluyor.

22 | Pozitif Enerji | Positive Energy

POZi+iF

ENERJI

Savunma sanayii kesintisiz enerjinin kritik onem tasidigi
sektorlerin basinda geliyor. Enerjiye ihtiyac duyulan her yerde
genis Uriin yelpazesive kuruma 6zel tasarimlari ile hizmet

veren Teksan Jenerator, savunma sanayii icin de dzel cozimler
gelistiriyor. Zorlu arazi kosullarina, asiri sicak ve soguga, yliksek
rakim ve neme dayanikli uluslararasi standartlara sahip trtnleri
ile savunma sanayinde de 6nemli projelerde tercih ediliyor.
Savunma sanayinde cok kullanilan Ansys yazilim programini
kullanan Teksan Jenerator'in trtnlerini basta Tirk Silahl
Kuvvetleri olmak tizere NATO, BM ve diinyanin énde gelen diger
askeri organizasyonlarinda givenle kullaniyor.

Teksan Jeneratdr, sebekenin olmadigi kirsal alanlarda elektrik
Ureterek askeri haberlesme sistemlerine, mobil hastanelere

ve afet bélgelerine giivenilir glic sagliyor. Askeri projelericin
gelistirilen sabit ve mobil jeneratdr gruplari; 1500-3000 metrede, -
40 COile +55 C° ortam sicakliklari arasinda ylizde 95 bagil nemde,
nominal giiclini verebilecek sekilde 7 glin 24 saat calisacak
sekilde tasarlaniyor.

Gucld muhendislik alt yapisi ve tecriibeli Ar-GE departmani
sayesinde askeri proje sartnamelerine uygun ve farkli giiclerdeki
ihtiyaclara en uygun sekilde cevap verecek entegre coziimler
gelistiren Teksan Jenerator, deneyimli teknik kadrosu ile de en
zorlu kosullar altinda bile yiksek performans ve verimlilik ile
calisan Uriinler gelistiriyor.

AGUSTOS

AUGUST

WITH ITS SOLUTIONS FOR
DEFENCE INDUSTRY, TEKSAN
GENERATOR TAKING PART IN
IDEF 2017

The security of energy of TSK, NATO and UN entrusted to
Teksan

Playing a pioneering role with its investments in R&D,
innovation and advanced technologies in the sector, Teksan
Generator draws attention also by its products for the defence
industry. Teksan Generator, which produces fixed and mobile
generator groups for military-type projects, took partin
IDEF’17, 13th International Defence Industry Fair held in TUYAP
on May 09th-12th, 2017, with its new products targeting the
defence industry.

Teksan Generator exhibited its products for the defence industry in
IDEF'17, 13th International Defence Industry Fair which has been held
under the management and responsibility of Turkish Armed Forces
Foundation [TSKGV] biyearly since 1993. Teksan became the centre
of attraction of the Fair with its solutions resistant against nuclear,
biological and chemical attacks and electromagnetics and seismic
impacts; its special paint applications that are compatible with the
military standards and provide maximum protection against IRR
and NBK attacks as well as tough external impacts in addition to its
products that have high efficiency and low fuel consumption and are
capable of using diesel and military-type fuels such as F34, F54 and
Fé5.
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The defence industry is one of the leading sectors where uninterrupted
energy is critically important. Serving with its wide range of products
and entity-specific designs in any place that needs energy, Teksan
Generator develops special solutions also for the defence industry.
With its products that are compatible with the international standards
and resistant against tough land conditions, extremely hot and cold
weather, high elevation and moisture, Teksan Generator is preferred
in important projects in the defence industry. The products of Teksan
Generator which apply Ansys software program used commonly

in the defence industry are confidently deployed especially by the
Turkish Armed Forces (TSK] and NATO, UN and other leading military
organizations of the world.

Teksan Generator generates electricity in rural areas without the
mains power and provides the military communication systems,
mobile hospitals and disaster areas with reliable power. The fixed and
mobile generator groups developed by Teksan for military projects
are designed in a way to produce its nominal power by operating at a
1,500-3,000m elevation and an ambient temperature between -40C°
and +55C° and a 95% relative humidity for 7 days/24 hours.

Thanks to its strong engineering infrastructure and experienced R&D
department, Teksan Generator creates integrated solutions that are
compatible with the military project specifications and capable of
satisfying the needs with different powers and it also develops, with its
experienced technical team, the products which can operate with high
performance and efficiency even under the toughest conditions.
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TEKSAN JENERATOR MIDDLE
EAST ELECTRICITY FUARI’NIN
GOLD SPONSORU OLDU

Hibrit jenerator ve siiper sessiz kabini ile Dubai’deydi.

Uluslararasi enerji devlerinin bulusma noktasi olan Middle
East Electricity Fuari 42 yildir sektoriin nabzini tutmaya
devam ediyor. Teksan Jenerator’iin Gold Sponsoru oldugu
fuar 14-16 Subat 2017 tarihlerinde Dubai’de gerceklesti.
Ar-Ge yatirimlari ve iistiin teknolojili iiriinleri ile sektoriinde
fark yaratan markanin fuar kapsaminda sergiledigi hibrit
giic sistemleri ve aydinlatma kulesi ile siiper sessiz kabinli
jeneratorleri ziyaretcilerden yogun ilgi gordii. Siirdiiriilebilir
enerji coziimleri konusunda da 6nemli calismalar yapan
Teksan Jenerator, Middle East Electricity Fuari kapsaminda
hibrit ve kojenerasyon sistemleri konulu bir de seminer
diizenledi.

Dinyanin en biytk gic ve enerji fuari olarak anilan Middle
East Electricity, bu yil da sektor firmalarinin en son yeniliklerini
sergiledigi etkinlik olarak adindan soz ettirdi. Tirkiye enerji

sektdriinde yenilikci ve 6ncii kimligi ile 6ne ¢ikan Teksan Jeneratér,

dinyanin dért bir yanindan binlerce katilimcive ziyaretciyi
bulusturan fuarda Gold Sponsor olarak yer ald.

Kuzey Kutbu'ndan Misir Coli'ne, kadar genis bir pazar agini
yoneten Teksan Jenerator, driin gamindaki en son yenilikleri
Middle East Electricity Fuari'nda tanitti. Strdurdlebilir cozimleri
ile de dikkat ceken sirket, fuar kapsaminda gelecegin teknolojileri
olarak nitelenen hibrit ve kojenerasyon sistemleri konulu bir de
seminer diizenledi.
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Enerji sektorintn énemli isimlerinin bir araya geldigi Middle East
Electricity Fuari'ninisbirlikleriicin uygun bir ortam sundugunu
belirten Teksan Jenerator Satis ve Pazarlamadan Sorumlu
Yonetim Kurulu Uyesi Burak Basegmezler, “Ortadogu bizim icin
blylk 6nem tasiyor ve ihracatimizda dnemli bir payr bulunuyor.
Dubai'nin Ortadogu ve Kérfez Ulkelerine acilan bir kapi oldugunu
soyleyebiliriz. Yil genelinde buradaki bayimiz araciligiyla triin

ve hizmetlerimizi bélgeye sunarken fuar kapsaminda da cok
daha genis kitlelere ulasarak Urln ve hizmetlerimizi tanitiyoruz.
Fuar kapsaminda sergiledigimiz ve Ar-Ge'de geldigimiz noktayi
gosteren, Turkiye'de itk dinyada ise sayili olan hibrit glic
sistemlerimiz, yine Turkiye'de ilk ve tek olan hibrit aydinlatma
kulelerimiz yogun ilgi gordi. TUBITAK isbirligi ile 2015 yilinda
gelistirdigimiz sistemlerimizin onUmuzdeki yillarda enerji
sektorinde onemli bir yer tutmasini bekliyoruz” dedi.

Jeneratorlerde en cok sikdyet edilen konularin basinda

gelen guriltl sorunuicin gelistirdikleri stiper sessiz kabinli
jeneratorlerinin fuarda biyuk ilgi ile karsilandigini vurgulayan
Burak Basegmezler sunlari séyledi: “Uluslararasi Akredite
SZUTEST Arastirma Merkezi tarafindan yapilan testler sonrasinda
verilen “Ses Emisyon Sertifikasi"na sahip jenerator kabinlerimizi
2000/14/EC standartlarina uygun olarak tretiyoruz. Benzer

dizel jeneratorlerde ses seviyesi 1 metrede 70 ile 72 dB(A)

iken, mihendislerimizin gelistirdigi “stper sessiz” jenerator
setlerindeki 6zel yalitim teknolojisi ve yazilimlar sayesinde

bu seviyeyi 1 metrede 60 dB(A)'ya diistirmeyi basardik. Uriin
tasarimlarinda kullandigimiz Uzaktan Izleme ve Kontrol Moduli
sayesinde sahadaki cihazlarin verilerini uzaktan izlemeyi ve gerekli
durumlarda midahale etmeyi olanakli hale getirdik. Boylece
operasyonel maliyetleri disurirken verilen hizmetin kesintiye
ugramamasini sagliyoruz”.

AGUSTOS

AUGUST

TEKSAN GENERATOR BECAME
THE GOLD SPONSOR OF MIDDLE
EAST ELECTRICITY EXHIBITION

With its hybrid generators and super-silent cabinets, Teksan
Generator was in Dubai.

The international meeting point of the important figures
from the energy sector, the Middle East Electricity Exhibition
continues taking the pulse of the sector for 42 years. The
Exhibition of which Teksan Generator became the Gold
Sponsor was held on February 14-16, 2017 in Dubai. Making
difference with its R&D investments and advanced-technology
products in the sector, Teksan exhibited its hybrid power
systems, lighting tower and generators with super-silent
cabinets which drew great attention of visitors in the
Exhibition. Performing important works also in the field of
sustainable energy solutions, Teksan Generator organized

a seminar on hybrid and cogeneration systems in the Middle
East Electricity Exhibition.

Called as the biggest power and energy exhibition of the world, the
Middle East Electricity Exhibition made a great impression as an event
where the sectoral companies exhibited their latest innovations again
this year. Distinguished by its innovative and pioneering characteristics
in Turkey, Teksan Generator became the Gold Sponsor of the Exhibition
that brought together thousands of exhibitors and visitors across the
world.

Managing a wide market network from the North Pole to the Egyptian
Desert, Teksan Generator introduced the latest innovations in its
product range during the Middle East Electricity Exhibition. Teksan,
which draws attention by its sustainable solutions, organized a
seminar, during the Exhibition, on hybrid and cogeneration systems
described as the technologies of the future.
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Mr: Burak Basegmezler; the Member of the Board Responsible for
Sales and Marketing of Jeksan Generatorstated that the Middle East
Electricity Exhibition gathering the important figures of the energy
sector provided a suitable place for Teksan's collaborations and said:
“The Middle East region is highly important for us and has a significant
share in our exports. We can consider Dubai as a gate opening to the
Middle East and Gulf countries. We offer our products and services

to the region through our dealer there and introduce them to larges
masses via the Exhibition. Our hybrid power systems which were
exhibited in the Exhibition as the first of such systems in Turkey and
one of the leading ones in the world and which showed our R&D level
attracted great attention, while our hybrid lighting towers, the first
and single ones in Turkey, drew intense attention in the Exhibition, as
well. We expect our systems which we developed in cooperation with
TUBITAK in 2015 will play an important role in the energy sector in the
forthcoming years”.

Mr. Burak Basegmezler highlighted that their generators with super-
silent cabinet developed for the noise problem of generators which

is complained the most attracted great attention in the Exhibition

and said: “Our generator cabinets having obtained “Sound Emission
Certificate” following the tests carried out by the internationally
accredited SZUTEST Research Centre are produced in accordance with
2000/14/EC standards. While the sound level is between 70 and 72dB(A)
in 1 meterin similar diesel generators, we were able to reduce this
level to 60dB[A] in T meter in “super silent” generator sets developed
by our engineers, thanks to their special insulation technology and
software. By means of the Remote Monitoring and Control Module

that we use in our product designs, we made it posssible to monitor
remotely the data of equipment on the site and respond to them when
necessary. Thus, we are able to reduce the operational costs and allow
for uninterrupted service”.
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TEKSAN, MOBILE WORLD
CONGRESS 2017°YE KATILDI

Telekomiinikasyon sektorii hibrit giic sistemlerine
yogun ilgi gosterdi.

Enerji sektoriinde yenilikci iiriinleri, Ar-Ge ve teknoloji
yatirimlariile one cikan Teksan Jenerator, Barselona’da
dordiincii kez diizenlenen Mobile World Congress 2017’ye
katildi. Telekomiinikasyon sektoriiniin diinyadaki en onemli
organizasyonlarindan biri olarak kabul edilen Mobile

World Congress’e ilgi bu yil da oldukca yogundu. Teksan
Jenerator, enerji verimliliginde onemli bir c6ziim olan hibrit
jeneratoriinii sergiledigi standi telekomiinikasyon sektorii
temsilcilerinin odagindaydi.

Telekominikasyon dinyasinin devlerini bir araya getiren Mobile
World Congress Fuari bu yil teknolojisi ve Ar-Ge'siile fark
yaratan firmalara kapilarini 4. kez acti. Turk enerji sektérinde
Ar-Ge, teknoloji ve inovasyona yaptigi yatirimlarla one cikan
Teksan Jenerator, etkinlikte telekominikasyon sektoriine yonelik
cozimlerini dinyanin dort bir yanindan girisimcilere ve sektor

profesyonellerine tanitti.

26 | Pozitif Enerji | Positive Energy

POZi+iF

ENERJI

L
S FL
'L
o o
FE
o
-

Teksan Jenerator'in Ar-Ge ekibinin ilk kez 2015 yilinda pazara
sundugu hibrit glic sistemlerine gosterilen ilgi her gecen giin
artiyor. Turkiye'nin yani sira yurt disindan da yogun ilgi goren
Urindn ihracatina baslandi. Son olarak Bolivya'ya ihrac edilen
hibrit glic sistemlerine Mobile World Congress'te gosterilen ilgi de
Urtnln ihracat potansiyelinin buytkliginl ortaya koymus oldu.
Turkiye'de bir itk olma 6zelligini tasiyan hibrit glic sistemleri,

dizel motor ile glines ve riizgar enerjisine entegre bir sekilde
kullanilma dzelligine sahip. Rizgar ve giines gibi yenilenebilir
enerji kaynaklarini kullanarak yakit tiketimini yiizde 65 oraninda
duslren hibrit glic sistemleri cevreye duyarli oldugu kadar
ekonomik bir yatirim olarak da dikkat cekiyor. Jenerator calisma
sliresiniytzde 80e varan oranda azaltan hibrit glic sistemleri,
servis araliginin uzunlugu ve daha az teknik personel ihtiyaci ile
de isletim masraflarindan tasarruf avantaji sagliyor. Isi, karbon

ve gurultd emisyonunu azaltan teknik ozellikleri ile de one cikan
sistem yatirim maliyetini 1,5 yil gibi cok kisa bir stirede cikartiyor.

AGUSTOS

AUGUST

TEKSAN ATTENDED THE
MOBILE WORLD CONGRESS
2017

The telecommunication sector showed great interest to hybrid
power systems.

Distinguished by its innovative products and investments

in R&D and technology in the energy sector, Teksan

Generator attended the Mobile World Congress 2017 held in
Barcelona for the fourth time. The Mobile World Congress
considered as one of the most important organizations of

the telecommunication sector in the world drew intense
attention this year, as well. Teksan Generator’s booth where it
exhibited its hybrid generator, a significant solution in energy
efficiency, attracted great attention of the representatives of
telecommunication sector.

The Mobile World Congress that brings together the important
figures of the telecommunication world opened its doors, to the
companies making difference with their technology and R&D, for the
fourth time this year. Teksan Generator, which is distinguished by its

FUARLAR /

investments in R&D, technology and innovations in the Turkish energy
sector, introduced its solutions for the telecommunication sector to
entrepreneurs and sectoral professionals from all corners of the world
in the event.

The hybrid power systems which were put on the market by the R&D
team of Teksan Generator for the first time in 2015 are drawing more
interest increasingly. The exportation of the product that attracts
intense attention from not only Turkey but also abroad was launched.
The great interest showed in the Mobile World Congress to the hybrid
power systems that were exported to Bolivia lastly demonstrated the
high export potential of the product.

Being the first of their kind in Turkey, the hybrid power systems

are capable of operating as integrated with diesel motor and solar
and wind energy. The hybrid power systems that reduce the fuel
consumption by 65% using the renewable energy resources such as
wind and sun are environment-friendly and also economic investment.
Decreasing the operating time of generators by 80%, the hybrid power
systems provide saving in the operating costs thanks to their long
servicing interval and need for less technical personnel. The system
distinguished by its technical characteristics which reduces heat,
carbon and noise emission pays for its investment within 1.5 year, a
very short time.
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SESSiZ 6UC, POWER
ELECTRICTY WORLD AFRICA
FUARI’'NDAYDI

Teksan, Giiney Afrika’da siiper sessiz kabin teknolojisini
tanitti.

Diinyanin enerji kaynaklari hizla tiikenirken enerjiye duyulan
ihtiyac her gecen giin daha da artiyor. Afrika kitasi gelisen
yapisi ve altyapi faaliyetleriile enerji sektorii icin biiyiik bir
potansiyel barindiriyor. Bélgeyi mercek altina alan enerji
sektoriiniin one cikan firmalari Giiney Afrika’da diizenlenen
Power Electricity World Africa Fuari’nda bir araya geldi.
28-29 Mart 2017 tarihlerinde Johannesburg’de diizenlenen
fuarda Teksan Jenerator, siiper sessiz kabinli jenerator seti
ile ziyaretcilerden yogun ilgi gordii.

Elektrik ve elektronik sektérinin en dnemli organizasyonlarindan
biri olan Power Electricity World Africa Fuari, bu yil 20. kez
kapilariniacti. Jeneratdrlerden solar enerji sistemlerine, enerji
makinelerinden rizgar enerjisi ekipmanlarina kadar sektor ile
ilgili Grin gruplarinin sergilendigi fuar bu yil da yogun ilgi gordu.
22 yildan uzun siredir enerji sektérinde hizmet veren Teksan'in
jeneratérlerdeki glrdlti sorununu biylk dlctde azaltan “stiper
sessiz kabin teknolojisi” fuar ziyaretcilerinin en cok ilgi gosterdigi
drdnler arasinda yer aldi.

Ustiin teknolojili ve yenilikci coziimleri ile &ne cikan Teksan
Jenerator, Power Electricity World Africa Fuari'nda dizel jenerator
setlerive slper sessiz kabinli jenerator setlerini tanitti. Stper
sessiz kabin teknolojisine sahip Urinler, siradan izolasyon kabini
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kullanilan ayni glicteki jenerator setleriyle karsilastirildiginda
yaklasik ylzde 25-30 daha sessiz calisiyor. Boylece jeneratorlerin
calismasi sirasinda en cok sikayet edilen konulardan biri olan
guriltd sorununa da biyiik oranda ¢oziim getirilmis oluyor.

Gelisen Afrika pazarinin biylme planlarinda énemli bir yere
sahip oldugunu belirten Teksan Jenerator Satis ve Pazarlamadan
Sorumlu Yénetim Kurulu Uyesi Burak Basegmezler, “120'den
fazla Ulkeye ihracat yapan global bir sirket konumundayiz. Her
gecenyil biylime ivmemiz artiyor. Kisa vadede cok daha fazla
Ulkede Urlnlerimiz ve hizmetlerimizle yer almayi hedefliyoruz.
Afrika kitasini da bu anlamda en énemli hedef pazarlarimiz
arasinda goriyoruz. Ozellikle gelismekte olan bélgede enerjiye
duyulan ihtiyacin stirekli artmasi, kitanin genelinde devam eden
ve baslamasi planlanan alt yapi calismalari Afrika pazarini daha
da onemli bir noktaya tasiyor. Bu bolgede etkinligimizi arttirarak
ticaret hacmimizi daha da gelistirmeyi planliyoruz. Enerji
sektorindeki gelisme ve yeniliklerin paylasildigi uluslararasi
fuarlar bize urin ve hizmetlerimizi tanitma firsati sunuyor. Power
Electricity World Africa Fuari da bu anlamda son derece verimli
gecti. Ziyaretcilerden aldigimiz tepkiler bizler icin son derece
sevindiriciydi” dedi.

Konusmasinda gelistirdikleri stiper sessiz kabin teknolojisi ve

bu teknolojinin arkasindaki ileri mihendislige deginen Burak
Basegmezler sunlari soyledi: “"Herkes yiiksek glclu jeneratérler
Uretebilir. Ancak biz; tecribemiz, mihendislik birikimimiz, teknik
alt yapimiz ve yenilikci Ar-Ge ekibimizle ayni glicli daha distiik ses
seviyelerinde musterilerimize sunarak rekabette katma degerli
cozlimlerimizle farklilasiyoruz.”
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THE SILENT POWER
INTRODUCED IN THE POWER&
ELECTRICTY WORLD AFRICA
EXHIBITION

Teksan introduced its super-silent cabinet technology in South
Africa.

While the energy resources of the world are being depleted
fast, the need for energy is increasingly growing. With its
developing structure and infrastructure activities, the African
continent creates a great potential for the energy sector.

The leading companies of the energy sector that examine

the region more closely met in the Power& Electricity World
Africa Exhibition that was held in South Africa. The generator
sets with super-silent cabinets developed by Teksan drew
great attention of the visitors in the Exhibition organized on
March 28th-29th, 2017 in Johannesburg.

The Power& Electricity World Africa Exhibition, one of the most
/mportant organizations of the electric and electronic sector; opened
/ts doors for the 20th time this year: Great interest was shown to the
Exhibition where the sectoral product groups ranging from generators
to solar energy systems and from energy machinery to wind-energy
equipment were exhibited this year, as well. The “super silent cabinet
technology” which was developed by Teksan serving for over 22 years in
the energy sector and which reduces the norse problem of generators
was one of the proaucts having drawn the greatest interest of the
exhibition visitors.

FUARLAR /

Dristinguished by its advanced technology and innovative solutions,
leksan Generator introduced its diesel generator sets and the
generalors with super-silent cabinets in the Power& Electricity World
Africa Exhibition. Compared to the generator sets that have the same
powerand use usual insulation cabinets, the products with super-
silent cabinet technology operate more silently by around 25-30%.
Thus, the norse problem that is one of the issues complained the most
with respect to operation of generalors is resolved significantly.

Stating that the developing African market has an imporiant place in
their growing plans, Mr. Burak Basegmezler, the Member of the Board
Responsible for Sales and Marketing of Teksan Generator saia- 'We are
a global company that exports lo over 120 countries. We are growing
increasingly every year. In short term, we aim lo be represented

with our products and services in more countries. In this context, we
consider the African continent as one of the most significant markets
largeted by us. The continuously-increasing need for energy in the
developing region and the infrastructure works that are going on and
planned to be started across the continent make the African market
more important. We plan to ra/se our trade volume more by increasing
ouractivities in this region. The international exhibitions where the
developments and innovations in the energy sector are shared provide
us with the opportunity to introduce our products and services. /n

this sense, the Power& Electricity World Africa Extubition was highly
proauctive for us. 7The visitors reactions quite pleased us’.

Mr. Burak Basegmezler mentioned, in his speech, about the super-
silent cabinet technology developed by Teksan and about the advanced
engineering behind this technology and said- “Everyone can produce
generalors with high power. However, we provide our customers with
the same power at less sound levels by means of our experience,
engineering know-how, technical infrastructure and innovative &0
team and hence we make difference /n competition, thanks to our
added-value solutions’”.
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Yatinminizin geri doniistind 2,5 yil gibi kisa bir sirede saglayan Teksan
Dogalgaz-Biyogaz tabanli Kojenerasyon-Trijenerasyon ¢6ziimleri, %90'a
varan enerji verimlilikleri ile size tasarruf imkani sunarken, gelecek nesillere
daha temiz bir dliinya birakilmasina da katkida bulunuyorlar.

Natural and BioGas driven TEKSAN Cogeneration-Trigeneration Systems,
which pledge a short payback period as 2,5 years, not only offer significant
savings through their efficiency rates up to 90%, but also contribute to the
ideal of leaving a greener World to next generations.
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AGUSTOS

TEKSAN JENERATOR SAUDI
ELENEX FUARI’'NA KATILDI

Teksan Jeneratdr 2017 yilinda da yurtici ve yurt disi fuar
maratonlarina hiz kesmeden devam ediyor. Bu kez 14- 16
Mayis 2017 tarihleri arasinda Suudi Arabistan'in Riyad sehrinde
diizenlenen Saudi Elenex Fuari'nda son teknoloji Grinlerini
sergiledi. Katilimei firmalarin en son yeniliklerini tanittigi
Saudi Elenex, enerji sektorinde Suudi Arabistan’nin en 6nemtli
fuarlarindan biri konumunda. Bolgedeki bliyime hedeflerini
dikkate alarak Saudi Elenex'te yerini alan Teksan Jenerator,
fuarda sergiledigi farkli gliclerdeki dizel triin setleri ile fuar
ziyaretcilerinin yogun ilgisiyle karsilasti.

FUARLAR /

TEKSAN GENERATOR
ATTENDED SAUDI ELENEX
EXHIBITION

Teksan Generator continues the national and international exhibition
marathons nonstop also in 2017. It exhibited its state-of-the-art
technology products this time in Saudi Elenex Exhibition organized
in Riyadh, Saudi Arabia on May 14th-1éth, 2017. Saudi Elenex where
the exhibitor companies introduce their latest innovations is one of
the leading exhibitions of Saudi Arabia in energy sector. Taking part
in Saudi Elenex considering its growing targets in the region, Teksan
Generator attracted great interest of the exhibition visitors, with its
diesel product sets with different powers exhibited in the exhibition.
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TEKSAN JENERATOR 11.
MARCUS EVANS TELEKOM
ENERJi VERIMLILIGI
KONFERANSI'NA KATILDI

Telekom sektoriine yonelik en seckin etkinliklerden biri olarak
anilan "Marcus Evans Telekom Enerji Verimliligi Konferansi”

buyil da Barselona'da gerceklesti. Teksan Jenerator etkinlik
kapsaminda gelecegin enerji coziimleri arasinda gosterilen hibrit
teknoloji ile gelistirdigi Turkiye'nin itk hibrit cozimlerinin tanitimin

yapti.

Etkinlik kapsaminda Telekom sektdriinde enerji verimliliginin
konusuldugu konferans ve birebir gériismelerde Teksan
Jenerator'un TUBITAK isbirligi ile hayata gecirdigi hibrit glic
sistemleriyogun ilgi gordd.

Turkiye'de birilk, dinyada ise sayili olma 6zelligi tasiyan hibrit

glic sistemleri, degisken devirli bir motor ile glines ve riizgar
enerjisine entegre bir sekilde kullanilma ozelligine sahip Hibrit giic
sistemi yenilenebilir enerji ve enerji verimliligi ozellikleriyle sektor
acisindan kritik onem tasiyor. Yakit tiketimini ylizde 65 oraninda
disuren hibrit glic sistemleri cevreye duyarli oldugu kadar
ekonomik bir yatirim olarak da dikkat cekiyor.

Jenerator calisma slresini ytizde 80'e varan oranda azaltan

hibrit guic sistemleri, servis araliginin uzunlugu ve daha az teknik
personel ihtiyacrile de isletim masraflarinda tasarruf avantayj
sagliyor. Ayrica isi, karbon ve gliriltd emisyonunu azaltan teknik
ozellikleriile 6ne cikan sistem yatirim maliyetini 1,5 yil gibi cok kisa
bir sirede cikartiyor.
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TEKSAN GENERATOR
ATTENDED

11TH MARCUS EVANS
TELECOMS ENERGY
EFFICIENCY FORUM

Called as one of the most prominent events for the telecoms sector,
the “Marcus Evans Telecoms Energy Efficiency Forum” was held again
in Barcelona this year. In the event, Teksan Generator introduced the
first hybrid solutions of Turkey developed by it using hybrid technology
as one of the energy solutions of the future.

The hybrid power systems developed by Teksan Generator in
cooperation with TUBITAK drew intense attention during the
conference and matchmakings where the energy efficiency in the
telecoms sector was discussed.

Being the first systems of their kind in Turkey and one of the leading
ones in the world, the hybrid power systems are capable of operating
with a variable-speed motor as integrated with solar and wind
energy. Due its renewable energy and energy efficiency, the hybrid
power system is critically important for the sector. Reducing the fuel
consumption by 65%, the hybrid power systems attract attention not
only as an environment-friendly but also as an economic investment.

The hybrid power systems that decrease the operating time of
generator by 80% provide saving in the operating costs due to its long
servicing interval and need for less technical personnel. Also, the
system distinguished by its technical characteristics which reduces
heat, carbon and noise emission pay for its investment in 1.5 year,
avery short time.
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VERIMLI GUG
COZUMLERI

EFFICIENT ENERGY _ -

SOLUTIONS
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Yenilenebilir enerji kaynaklari ile entegre calisabilen doga dostu Teksan
Hibrit Gug Sistemleri, yakit tiketimini %65’e varan oranda dusur(r,
yuksek verimlilikleri ve ileri teknolojiye sahip 6zellikleri ile igletim
giderlerinizde 6nemli tasarruflar saglar.

Eco-friendly Teksan Hybrid Power Systems, which can operate
integratedly with renewable energy sources, reduce fuel consumption
up to 65% where to minimize operational expenses thanks to its high
efficiency and state-of-the-art features.
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KALE KiLiT ROPORTAJ
MUSTAFA AKBALIK KALE KIiLIT
ELEKTRIK SEFI

T.J - Oncelikle kendinizi kisaca tanitabilir misiniz?

M.A- 34 yasindayim, elektrik ve elektronik miihendisiyim. KATU
mezunuyum, evliyim ve iki cocugum var. Bu benim yurticindeki ilk
projem, daha dnce Afganistan, Azerbaycan, Katar, Suudi Arabistan
gibi Ulkelerde farkli projelerde gorev aldim.

Kale Kilit'in yeniyatirimi 250 dontim arsa tzerinde 100 bin metre2
kapali alana sahip 16 MW'in zerinde bir kurulu giicl olan,
donemsel bazli bir proje olarak Kale Kilit ile anlastik.

T.J- Projede kullanilan Teksan Jenerator iiriiniiniin fonksiyonu
ve kullanim amacindan bahseder misiniz?

M.A- Teksan Jenerator'den 7 adet 1600 kVA jenerator aldik.
Urtinlerimiz tek bir jeneratér dagitim merkezi dedigimiz diger
adiyla Kale Dagitim Merkezi dedigimiz bir binada toplanip,
senkronize olup orta gerilim ring hatti ile tim trafo merkezlerine
elektrik dagitimiyapiyor. Bu trafo merkezleri de yiksek
gerilimden alcak gerilime ceviren kuru tip trafolarla dagitimi
gerceklestiriyoruz.
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T.J- Uriiniin uymasi gereken dzel sartlar ve kosullar var miydi?

M.A- Uluslararasi bitiin standartlara baktik. Jeneratorleri temin
ederken bir kiyaslama tablosu yaptik. Uluslararasi birkac firmadan
teklif aldik. Turkiye'den de Teksan ile birlikte iki farkli firmadan
teklif aldik. Teklif aldigimiz tim firmalarin motor markasindan

ve teknik ozelliklerinden, alternatorin tim detaylarina kadar
inceledik, titiz bir calisma yaptik. En sonunda Teksan Jenerator'de
karar kildik.

T.J- Teksan bu proje siirecine nasil dahil oldu? Teksan Jenerator
ile calismaya nasil karar verdiniz?

M.A- Tedarikcilerle birebir goristiim bdylece hepsini dinleme
firsatim oldu. Teksan Jenerator'den de Can Soydan ile goristim.
Tanistigimiz andan isin bitimine kadar kendisi satis uzmanindan
te proje koordinatord gibi bitlin detaylar ile ilgilendi. Boylece
glizel bir proje ortaya koyduk.

T.J- Teksan'i tercih etme sebeplerinizden biri de firmanin ilgisi
ve projeye dahil olmasi diyebilir miyiz?

M.A- Kesinlikle. Clinkl 7 adet jenerator almaya karar verdigimizde
bu jeneratorleri nereye koyacagimizi dahi bilmiyorduk. S6z konusu
jenerator binast ile ilgili calismamiz yoktu. Tim bu konularla
Teksan'dan Burak Yigiter ve Samet Bey birebir ilgilendi. Binanin
havalandirma detaylarindan panjurlarina, kapilarindan kanallarina
kadar kapsamli teknik bir cizim yaparak bizimle paylastilar.
Beraber toplantilarimiz oldu, biz gerekli dizenlemeleriyaptik,
onlar notlarintiletti. Bastan asagiya Teksan Jeneratdr'in projesi
diyebiliriz.

AGUSTOS

AUGUST

T.J- Proje secimi siirecinde Teksan Jenerator ile ilgili bir on
yarginiz var miydi?

M.A- Ben yurtdisinda calisirken genelde uluslararasi markalari
tercih ediyordum. Turkiye'deki itk projemde de tercihim
uluslararasi markalar olacakti. Teksan ile de aralarinda en az

iki kat fiyat farki vardi. Ozellikle Can Bey'in girisimleri ile ikna
oldum. Uluslararasi firmalarla Teksan Jenerator'in calismalarini
ve Urinlerini karsilastirdik. Gercekten verdikleri trtinler Teksan
drlnlerinin teknik ozellikleriile neredeyse bire bir tutuyordu. Bazi
konularda ise fazlasi vardi eksigi yoktu. Bir arti 6zelligi ise biz
zaten Gingdren tesisimizde Teksan'in jeneratorlerini kullaniyoruz.
Oradan da glizel bir geri donusler aldik. En ufak sikintida yardimci
oluyor olmalart, teknik servisin hizli geri donus yapiyor olmasi da
karar vermemizde etkili oldu.

T.J- Teksan'in projeye getirdigi fark veya sagladigi katma
degerler hakkinda neler soyleyebilirsiniz?

M.A- Bu projeye basladigimizda bize gelen bittin mimari
cizimlerde ve elektrik proje muellifimizin cizimlerinde trafo
merkezlerimiz ve jeneratorlerimiz tamamen uretim alanlari
icerisinde cizilmisti. Bu da ciddi bir alan isgaliyesi ve devreye
alindiktan sonra da guriltd demek oluyordu. Biz Teksan ekibi

ile projeyi degistirerek bastan hazirladik. Ciddi bir calisma
gerektiren orta gerilimli senkronizasyon sistemini tercih ettik.
Ozellikle Can Bey'in gayretleriyle Teksan isi bastan aldi ve sonuna
kadar goturdu. Tim slrec boyunca projenin basinda olarak
aksiliklerin onlenmesinde rol oynadi. Bu slirecte biz sadece izleyici
konumundaydik diyebilirim.

T.J- Teksan iiriinleri almak isteyen kisilere sdylemek
istedikleriniz var midir?

M.A- Teksan'da pek cok farkli triin seceneklerivar. Bir jenerator
alimricin calisma yaptiginiz zaman ihtiyac ve beklentinizi Teksan
ile paylasip ona gore bir teklif alin. Aldiginiz diger tekliflerle
kiyasladiginizda ayni kaliteyi daha uygun fiyata alacaginizi
goreceksiniz.

T.J- Yeni projelerinizde Teksan Jenerator iiriinleri kullanmay:
diistiniir miisiiniiz?

M.A- Teksan ilk tercihim olacaktir. Tabii ki bir satin alma stirecimiz
olacak buisin teknik tarafi benim icin daha dnemli. Ben kurumsal
firmalarda calisiyorum, tavsiyelerimi belirtiyorum, en az iki

farkli secenek sunuyorum. Bizim olmazsa olmazlarimiz oluyor.
Her markanin sundugu farkli alternatifler var. Belli bir kaliteyi
sagliyorlar. Bir projeyi aldiktan sonra bittin teknik sikintilariniza
cevap verecekler mi, aninda donus yapacaklar mi, stoklari mevcut
olacak mi gibi konularda satin almaya ilettigimiz yorumlar oluyor.
Bu yorumlarin da pazarlama asamasinda arti puanlari oluyor.
Teksan'in alternatifi olan Turk bir firmasi belki Teksan'dan ylzde
10 daha asagiya fiyat vermis olsa da bizim verdigimiz yorumlar
neticesinde o arti puan yizde 10°luk fiyat farkini gecersiz kilabiliyor.
Su anda 7 adet jeneratorimuzi devreye aldik. Herhangi bir sikinti
yasamadik. Elektrik piyasasi zaten cok kiclktir. Ben su ana
kadar Teksan ile aldigim yol edindigim tecriibe nedeniyle yiizde
yUz arkasinda durup meslektaslarima referans olabiliyorum.

Bu siirecten sonra da herhangi bir sikinti yasamayacagimizi
disiniyorum.
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KALE KILIT INTERVIEW
MUSTAFA AKBALIK,
ELECTRICAL SUPERVISOR OF
KALE KILIT

T.J - Can you briefly talk about yourself please?

M.A-I'm 34 years old and I'm an electric and electronic engineer. |
graduated from KATU, I'm married and have two kids. This is my first
project in Turkey. | previously took part in projects in different countries
such as Afghanistan, Azerbaijan, Qatar and Saudi Arabia.

We agreed with Kale Kilit for a project on a periodical basis with an
installed power over 16 MW and with an indoor area of 100 thousand
meter2 on a 250 decree plot, which is the new investment of Kale Kilit.

T.J - Can you tell us about the function and purpose of the use of
Teksan Generator product used in the project?

M.A- We purchased 7 pieces of 1600 kVA generators from Teksan
Generator. Our products collected in a building we call a single
generator distribution center, i.e. Kale Distribution Center, are
synchronized and power is distributed to all transformer centers with
a middle tension ring line. In these transformer centers, we make
distribution with dry type transformers that transform from high
tension to low tension.
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T.J - Were there special terms and conditions that the product had
to comply with?

M.A- We examined all international standards and made a comparison
chart while supplying the generators. We received quotes from a
number of international companies. Also, We received quotes from
two companies in addition to Teksan from Turkey. We closely examined
and ran a meticulous work on all the companies who sent a quote to

us from the motor brand to technical properties and all details of the
alternator. Finally we decided on Teksan Generator.

T.J - How did Teksan get involved in this project process? How did
you decide to work with Teksan Generator?

M.A- | contacted the suppliers personally and had the chance to listen
to all of them. | contacted Can Soydan from Teksan Generator. He paid
close attention to all details like a project coordinator and not just like
a sale expert from the moment we met to the completion of the work.

This way we realized a good project.

T.J - Can we say that one of the reasons why you preferred Teksan is
the attention of the company and its engagement with the project?

M.A- Absolutely. This is because we didn't even know where to put the
generators when we decided to buy 7 generators. We hadn't conducted
any work regarding the generator building. Burak Yigitler and Mr.
Samet personally spent efforts regarding all these matters. They made
a comprehensive technical drawing considering the ventilation details
of the building to the shutters, doors and channels; and shared it with
us. We held meetings, made the necessary arrangements and they
shared their notes with us. We can say that it's the project of Teksan
Generator from beginning to end.
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T.J - Did you have a prejudice regarding Teksan Generator in the
project selection process?

M.A- | used to prefer international brands while working abroad. |

also was going to prefer international brands for my first project in
Turkey. The price difference between them and Teksan was at least
twice as much. In particular the initiatives of Can Bey convinced me.
We compared the works and products of Teksan Generator with
international brands. In fact, the products they offered almost matched
the technical properties of Teksan products exactly. On some other
matters, they had pros but had no shortcomings. Another pro is that we
are already using the generators of Teksan in our Gingdren facility. We
received good feedbacks from there. The fact that they were helping
us even in minor issues and that the technical service provides quick
feedback influenced our decision.

T.J - What can you tell us about the difference that Teksan
introduces to the project or the added value that it creates?

M.A- When we began this project, our transformer centers and
generators were entirely drawn inside the production areas in

all architectural drawings we received and in the drawings of our
electrical project owner. This meant serious occupation of space

as well as noise after commissioning. We changed the project and
prepared it from the beginning with the Teksan team. We preferred the
middle voltage synchronization system which requires serious work.
Teksan took on the work from the start with the efforts of Can Bey in
particular and took it to the end. It followed the project for the duration
of the entire process and played a role in preventing any setbacks. | can
say that we just observed for the duration of this process.

T.J - Do you have anything to say to those who are considering to buy
Teksan products?

M.A- Teksan has numerous product options. When you conduct
research for buying a generator, be sure to share your expectations of
quality and needs with Teksan and receive a quote accordingly. When
you compare the quote with other companies’ products you will see
that you are buying products with better quality for a reasonable price.

T.J - Would you consider using the products of Teksan Generator in
your new projects?

M.A- Teksan will be my first choice. There will surely be a buying
process, but its technical aspect is more important for me. I'm working
in corporate companies, | state my recommendations and offer at

least two different choices. We have prerequisites. Each brand offers
different alternatives. They maintain a certain quality. We ask questions
to the purchasing department as to whether they will respond to all
technical issues after taking on a project, provide immediate feedback
or keep stocks available. These remarks make an impact during

the marketing stage as well. Even if a Turkish company which is an
alternative to Teksan offers about 10 percent lower price than Teksan,
the pros resulting from the remarks we made, might invalidate that 10
percent price difference.

Currently we have commissioned 7 generators. We did not experienced
any problems. Electricity market is already very small. | can
recommend Teksan a hundred percent and refer it to my colleagues
because of the experience I've had with Teksan. | think we will not have
any issue in the forthcoming process either.
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Diinya Gazetesi-01.05.2017
Diinya Newspaper
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Dinero Gazetesi- 31.01.2017
Dinero Newspaper
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Hiirriyet Gazetesi-05.06.2017

Hurriyet Newspaper

Ortak is yapmanin jeneratoru
l [ oldular, 126 ilkeye satis yaptilar

&

Gozlem Gazetesi-10.06.17
Gozlem Newspaper
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OZEL ARASTIRMA

SEYFETTIN BAYRAM
TULBA TAYLAN

TEKSAN JENERATOR
TURKIYE’NiN EN BEGENILEN
400 SIRKETi ARASINDA

Aylik is diinyasi ve ekonomi dergisi Business Life, kendi alaninda
Tirkiye'nin en begenilen sirketlerini ortaya koyan arastirmasinin
sonuclariniyayinladi. Kalite ve misteri memnuniyetinde ulastigi
nokta, yenilikci Urlnlerive dinamik yapisiyla sektortnde fark

yaratan Teksan Jenerator, “Turkiye'nin En Begenilen 400 Markasi”

arasinda 296. sirada yer almayi basardi.

Uriin ve hizmetleri ile ulastigi noktayi, yeni gelismeleri ve
faaliyetleriniiletisim calismalari musterileri ve is ortaklarinin
yani sira kamuoyu ile paylasan sirketimiz, marka gorinirligind
medyanin yani sira dijital dinyada da artiyor. Sosyal Medyay!
hedeflerimiz dogrultusunda iyi kullanmayi basaran sirketler
arasindayiz. Teksan Jenerator olarak Facebook, Twitter,

Instagram, Linkedin, Youtube toplam 43,072 takipcimiz bulunuyor.

facebook.
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TURKIYE NIN
EN BEGENILEN

U

SIRKETI

TEKSAN GENERATOR, ONE OF
TURKEY’S TOP 400 COMPANIES

A monthly business life and economy magazine, Business Life
published the results of its survey that identified Turkey's top
companies in their own fields. Making difference in the sector with its
level of quality and customer satisfaction and its innovative products
and also dynamic characteristics, Teksan Generator was able to be at
296th rank among “Turkey's Top 400 Brands”.

Our company that shares its level of products and service, new
developments and activities as well as communication works with its
customers, business partners and people improves its brand visibility
via media and digital world. We are one of the companies capable

of using the social media well in line with our objectives. As Teksan
Generator, we have 28,534 Facebook; 182 Twitter and 4,117 Linkedin
followers.

Linked [T}
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AR-GE

TEKSAN JENERAT__ﬁR__AR-GE VE
INOVASYON iLE BUYUYOR

Teksan Jenerator
Ulusal Ar-Ge siralamasinda 97’ncilige yiikseldi

Teksan Jenerator olarak 1994 yilinda kiciik bir atolyede
basladigimiz faaliyetlerimize bugiin 120°den fazla tlkeye enerji
cozimlerini ihrac eden bir sirket olarak devam ediyoruz. Global bir
marka olma yolculugumuzda itici gliciimiiz hep daha iyiye ulasma
istegimiz ve yeniliklere acik yapimiz oldu. Uriin ve hizmetlerimizle
buglnun ihtiyaclarini karsilarken yarinin enerji cozimlerini de
tasarliyoruz.

Kendimizi mihendislik sirketi olarak da tanimliyoruz. Sadece
jenerator degil, Ar-Ge ve inovasyona yaptigimiz yatirimlarla
teknoloji Uretiyoruz.

Kiresellesen diinyada biyiimeyi stirekli hale getirmenin yolu
Ar-Ge ve inovasyona yatirim yapmaktan geciyor. Sirket olarak
yatirimimizin ciddi bir bolimini Ar-Ge'ye ayiriyoruz. Ar-Ge'ye
verdigimiz onem ve yaptigimiz yatirimlarla kendi teknolojisini
gelistirmeyi basaran bir sirketiz. 2015 yilindaki yaklasik 4 milyon
TLlik Ar-Ge harcamamiz ile Turkishtime Dergisi'nin Aralik 2016
sayisinda yayimladigi "Ar-Ge 250 Listesi"nde 39 basamak birden
ylikselerek 97. siraya cikmayi basardik. Markamizin ulusal Ar-Ge
siralamasinda ylkselen grafigi yaptigimiz islerde dogru bir yolda
ilerledigimizi gosteriyor.

Ar-Ge ekibimiz bugiine kadar bircok dnemli projeye basartile

imza atti. Bunlardan biri de hibrit giic sistemleri projesi. Tirkiye
Bilimsel ve Teknolojik Arastirma Kurumu (TUBITAK) Teknoloji

ve Yenilik Destek Programlari Baskanligi (TEYDEB]) kapsaminda
gerceklestirmis oldugumuz bu projenin TUBITAK Basari Hikayesi
kitapciginda yer almasi Ar-Ge calismalarimiz ile ilgili 2016 yilindaki

en onemli gelismelerden biri oldu.

Ar-Ge ve inovasyon sirketimiz icin olmazsa olmaz unsurlar. Sadece
Urinlerimizde degil hizmetlerimizde de inovatif bir yaklasim
benimsiyoruz. Biylime hedeflerimizi gerceklestirebilmek ve
ozellikle dinya pazarlarinda rekabet avantajimizi korumak
amaciyla Ar-Ge ve teknolojiye onemli yatirimlar gerceklestiriyoruz.
Suan Bilim, Sanayi ve Teknoloji Bakanligi onayi ile Tlrkiye'nin Ar-
Ge Merkezleri arasina katildik Ar-Ge merkezimizin, yeni projelere
ivme kazandiracagi ve bizi daha yukari noktalara tasiyacagi
inancindayiz.

TEKSAN GENETATOR GROWING
WITH R&D AND INNOVATIONS

Teksan Generator went up to 97th rank in the National R&D
Ranking

As Teksan Generator that started its activities in a small workshop

in 1994, we continue our activities as a company exporting its energy
solutions to over 120 countries. Our desire to achieve always the better
and our openness to innovations are our driving force on our way to be
a global brand. While we satisfy the current needs via our products and
services, we also design the energy solutions of the future.

We describe ourselves as an engineering company, as well.
We produce not only generators but also technology due to our
investments in R&D and innovations.

It is required to invest in R&D and innovation so that constant growing
can be ensured in the globalized world. We allocate a significant
amount of our investment to R&D. Thanks to the attention we pay to
R&D and our investments in it, we are capable of producing our own
technology. With our expenditure in R&D amounting to around 4 million
TRY in 2015, we were able to rise to ?7th rank by an increase of 39
ranks in the List "R&D 250" published by Turkishtime Magazine in its
December 2016 Issue. The rising graphics of our brand in R&D ranking
suggests that we are on the right road with our works.

Our R&D team has realized many important projects so far. One of
these projects is the hybrid power systems. The fact that this Project
developed in cooperation with the Technology and Innovation Funding
Programs Directorate (TEYDEB] under the Scientific and Technological
Research Council of Turkey (TUBITAK) was published in TUBITAK
Success Stories booklet was one of the most significant developments
regarding our R&D works in 2016.

R&D and innovation is essential elements for our company. We adopt
an innovative approach not only to our products and but also to our
services. In order to achieve our growing objectives and preserve

our competitive advantage in the world markets, we make significant
investments in R&D and technology. Upon the approval of the Turkish
Ministry of Science, Industry and Technology, we've been involved
among the R&D Centres of Turkey. We believe that our R&D Centre will
accelerate our new projects and bring us to higher levels.
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TEKSAN JENERATOR’DEN
YENi BIR SICRAMA

Tiirkiyenin en cok ihracat gerceklestiren 406. sirketi ve
Tiirkiye’nin en biiyiik 500 sanayi kurulusu arasinda 419. oldu.

Enerji sektoriiniin oncii markasi Teksan Jenerator, en son
teknoloji ile gelistirdigi iiriinlerini 120’den fazla iilkeye ihrac
ediyor. Kuzey Kutbu’ndan Misir Colii’ne kadar cok genis

bir cografyada iiriin ve hizmetleri ile tercih edilen marka
ihracattan aldigi payi her yil artiriyor. Uretiminin yiizde 60’ina
yakinini ihrac eden Teksan Jenerator, Tiirkiye ihracatcilar
Meclisi (TiM) 2016 ilk 1000 ihracatci Arastirmasr’nda
406’naliga yiikseldi. ihracattan da beslenen bu basarilari
Teksan’i ayrica Istanbul Sanayi Odasi’nin hazirlamis oldugu
Tiirkiye’'nin 500 Biiyiik Sanayi Kurulusu-2016 listesinde 17
sira birden yiikselterek 419.’luga tasidi.

Ar-Ge ve inovasyon yatirimlari ile sektorinde ilklere imza atan
Teksan Jeneratdr, yiizde 100 yerli sermaye ile Urettigi Urinlerini
Nepal'dan Bolivya'ya, Yeni Zelanda'dan Tanzanya'ya kadar uzanan
genis bir pazara sunuyor. Ihrac ettigi Urinler arasinda dizel
jeneratorlere ek olarak dogalgazli ve biyogazli jenerator setleri,
mobil aydinlatma kuleleri, Turkiye'de itk olma 6zelligi tasiyan
kojenerasyon, trijenerasyon ve hibrit glic sistemleri bulunuyor.

Ihracat odakli bir sirket olduklarini belirten Teksan Satis

ve Pazarlamadan Sorumlu Yénetim Kurulu Uyesi Burak
Basegmezler; “Ihracattan aldigimiz payin her gecen yil
artmasindan biytk mutluluk duyuyoruz. Bugiin 120'den fazla
Ulkeye ihracat gerceklestiriyoruz. 2016 yilinda ihracatimizda Irak,
Cezayir, Yunanistan, Rusya Federasyonu, Libya, Kazakistan, Suudi
Arabistan, Katar ve Polonya 6ne cikan dlkeler oldu. 2017 yilinda
en onemli hedeflerimizden biri de yeni pazarlara acilarak ihracat
yaptigimiz cografyayi genisletmek. Bu anlamda barindirdiklari
potansiyel ile ozellikle Afrika tlkeleri odagimizda olacak” dedi.
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Tiim Tiirkiye'de ve 120 ‘den fazla iilkede!
In more than 120 countries
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A NEW LEAP FROM
TEKSAN GENERATOR

Teksan became 406th among Top 1000 Exporters of Turkey and
419th among the Top 500 Industrial Enterprises.

Being a pioneering brand of the energy sector, Teksan
Generator exports its products developed by the state-of-the-art
technology to over 120 countries. The brand, whose products
and services are preferred in a very wide geography from the
North Pole to the Egyptian Desert, increases it export share
every year. Exporting 60% of its production, Teksan Generator
has been able to go up to the 406th rank in the survey, “Top
1000 Exporters of Turkey” published by the Turkish Exporters’
Assembly [TIM] for the year 2016. These achievements that are
also rooted from exportation, helped Teksan climb up 17 rows
to the 419th place, in the Top 500 Industrial Enterprises-2016
research conducted by Istanbul Chamber of Industry.

Breaking ground in the sector with its investments in R&D and
innovation, Teksan Generator offers its products produced by 100%
local capital in a wide market stretching from Nepal to Bolivia and
from New Zeeland to Tanzania. The products exported by the Company
include diesel generators, natural-gas and biogas generator sets,
mobile lighting towers and cogeneration, trigeneration and hybrid
power systems that are the first of their kind in Turkey.

Highlighting that Teksan is a company focused on exports, Mr.

Burak Basegmezler, the Member of the Board Responsible for Sales
and Marketing of Teksan Generator said: “We are so pleased with

our export share growing increasingly. Today, we export to over

120 countries. Iraq, Algeria, Greece, Russian Federation, Libya,
Kazakhstan, Saudi Arabia, Qatar and Poland became the prominent
countries for our exports in 2016. One of our important objectives is to
open up to new markets and expand our export geography in 2017. In
this sense, we will focus on especially the African countries due to their
current potential”.
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‘ONCE INSAN’ ANLAYISI
TEKSAN JENERATOR’E ODUL
GETIRDI

Kariyer.net’in insana Saygi Odiili’'nii Ald.

Tiirkiye'nin en prestijli insan kaynaklari ddiilleri 15 Subat’ta
diizenlenen insan Kaynaklari Zirvesi kapsaminda bu yil

16. kez sahiplerini buldu. Tiim calismalarini “6nce insan”
felsefesine gore planlayan Teksan Jenerator, Kariyer.net’in
ana sponsorlugunda diizenlenen insan Kaynaklari Zirvesi’nde,
insana Saygi Odiilii’'ne layik goriildii.

insan Kaynaklari alanindaki 6zenli calismalari 6ne cikarmak ve
kamuoyu ile paylasmak amaciyla diizenlenen Kariyer.net Insana
Saygi Oddilleri, Insan Kaynaklari Zirvesi kapsaminda Liitfi Kirdar
Kongre ve Sergi Sarayi'nda 15 Subat'ta diizenlenen torenle verildi.
Odagina insani alan IK yapilanmasi ile dikkat ceken Teksan
Jeneratdr, is bagvurusunda bulunan adaylara vermis oldugu
yliksek deger neticesinde Insan Kaynaklari Zirvesi'nde Insana
Saygi Odiili'ni almaya hak kazandi.

Odiil almaya hak kazanan sirketler aday basvurularini hizli
yanitlama, en cok istihdam yaratma ve en cok basvuru yapilan
firma kriterlerini yerine getirmeleri Uzerinden degerlendirildi. Yil
boyunca bu kriterlere uyan firmalar Insana Saygi Odiili'niin sahibi
oldu.

Biinyesinde yaklasik 700 calisani bulunan Teksan Jenerator,
kuruldugu glinden bu yana calisanlarina “biz" bilincini asiliyor.
Teknikten satisa, Uretimden pazarlamaya tim calisanlarinin
kisisel ve mesleki gelisimlerine katkida bulunacak egitimler
vererek kariyer haritalarini hazirliyor. Sirket calisanlarina rotasyon
yaptirarak calisanlarin yetkinliklerine bagli dogru kisinin dogru
gorevde calismasina olanak sagliyor.

TEKSAN GENERATORIS
GRANTED AN AWARD DUETO
ITS APROACH, “PEOPLE FIRST”

Teksan was granted the Award, “Respect for Human” of
Kariyer.net.

The most prestigious human resources awards of Turkey were
granted to the award winners for the 16th time this year in the
Human Resources Summit held on February 15, 2017. Planning
all its activities based on its philosophy, “people first”, Teksan
Generator was deemed worthy of the Award, “Respect for
Human” in the Human Resources Summit organized under the
main sponsorship of Kariyer.net.

Kairyer.net Awards, “Respect for Human" organized in order to make
the rigorous works in the field of human resources popular and

share them with people were granted in a ceremony that was held on
February 15th in Istanbul Litfi Kirdar International Convention and
Exhibition Center under the Human Resources Summit. Focused on
human in its outstanding HR structure, Teksan Generator was deemed
worthy of the Award, “Respect for Human” in the Human Resources
Summit, due to the high value given by it to the candidates that make
Job application.

The companies worthy of awards were assessed over the criteria of
fast responding of candidates’ job applications, creation of the most
employment and being the company applied the most. The companies
satisfying these criteria throughout the year were granted the awards,
‘Respect for Human".

Employing around 700 workers, Teksan Generator has instilled the
approach, “we” to its employees since its establishment day. The
Company gives all its employees from technical department to sales
and from production to marketing the trainings to contribute to their
personal and professional development and hence prepares their
career maps. By rotating the employees, the Company ensures that the
right person works in the right duty based on his/her qualifications.
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COFFEE CARNAVAL TEKSAN THE COFFEE CARNAVAL
JENERATOR ILE AYDINLANDI LIGHTENED BY TEKSAN
Ankara'nin kahve keyfi Teksan jenerator ile kesintisiz devam ediyor. GENERATOR

Buyilikincisi dizenlenen Coffee Carnaval 12-14 Mayis tarihleri

We are at
your service

Relax!

Tum Turkiye'yi kapsayan, 7/24 Teknik Servis ve Yedek Parca destegdi ile Teksan, Grlnlerinizin

yillar boyunca sorunsuz galismasini saglamak icin ihtiyaciniz oldugu her an yaninizdadrr...
Teksan'in benzersiz satis sonrasi hizmetleriyle tanistiysaniz iyi bilirsiniz ki;

Teksan varsa telag yok!

arasinda Ankara Golf Kullibi'nde gerceklesti. Kahve tutkunlarini
bulusturan etkinlik "Reggae Session” konseptiile katilimcilarina
son derece keyifli anlar yasatti. Teksan Jenerator, bu yil da
karnavalin Enerji Sponsoru olarak kahve severlerin yanindaydi.

Dinyanin farkli bolgelerinden sektoriinde uzman olan

markalar deneyimlerini paylasmak ve potansiyel is firsatlarini
arastirmak icin Ulkemizdeki nitelikli kahve temsilcileri ile Coffee
Carnaval'da bir araya geliyor. “lyi Kahveyi, lyi Muzikle, Dogru
Yerde” bulusturmak amaciyla dizenlenen etkinlikte workshop ve
seminerlerle en dogru demleme yontemleri ve mixoloji teknikleri
konusunda bilgiler de verildi.

The coffee pleasure of Ankara continues nonstop by Teksan generator.
Organized for the second time this year, the Coffee Carnaval was held
on May 12-14, 2017 in Ankara Golf Club. Bringing together the coffee
fans, the event enabled its participants to have highly pleasing time
with its concept "Reggae Session”. As the Energy Sponsor, Teksan
Generator was together with the coffee fans again this year.

The brands specialised in the sector from different regions of the world
meet the representatives of good-quality coffee in our country in order
to share their experience and create potential business opportunities
during the Coffee Carnaval. In the event organized to bring together
the ‘good coffee and good music in the right place”, the information on

With its strong technical services and spare parts support

throughout Turkey and in more than 120 countries, Teksan is always
there for you to secure your products’ faultless operation for years. If
you ever experienced Teksan’s exclusive after sales services, you know
it for sure; Teksan leaves no room for doubt...

the proper brewing methods and mixology techniques was given in the
Acik havada dizenlenen organizasyonda Teksan Jenerator'iin workshops and seminars.
sagladigi enerjiile tim katilimcilarin keyif aldigr bir atmosfer
yaratildr. Thanks to the energy provided by Teksan Generator in the outdoor

organization, an atmosphere that pleased all participants was created.

SALES CENTER Merkez Mah. Katip Celebi Cad. No:9/2 Orhanli-Tuzla / ISTANBUL / TURKEY
ISTANBUL FACTORY Yenidogan Mah. Edebali Cad. No:12 34791 Sancaktepe / ISTANBUL / TURKEY
KOCAELI FACTORY Sepetlipinar Serbest Bolge Mah. 107.Cad. No:18 41090 Basiskele / KOCAEL| / TURKEY

www.teksan.com
info@teksan.com

€ 444 5%

Pozitif Enerji | Positive Energy | 45



« \? TEKSAN

.~ SIKi t}allgma

sizi her yerde
hasariya tasir...

Hardworking

will get you
there...

1994'ten beri ar-ge’ye, insan kaynagina, yeni Gretim
120pen teknolojileri ve tesislere yatinnm yapiyor; pazara
FAZLA ULKEDE ve ihtiyaca 6zel jenerator setleri ile kesintisiz glc
N MORE THAN ¢6ztimleri geligtiriyoruz. Bugtin diinyanin bircok
120 countrIES Ulkesinde urlnlerimizin tercih edilmesinin hakli
gururu bize daha ileri gitmek icin gui¢ veriyor!

Teksan, which has been investing in R&D, HR, new production
technologies and facilities since 1994, innovates market centric
tailor-made gensets and power solutions that have been preffered
in many countries. This righteous pride is what encourages us to
go beyond our limits.

SATIS ve TEKNIK SERVIS MERKEZI Merkez Mah. Katip Gelebi Cad. No:9/2 OrhanliTuzla / ISTANBUL
ISTANBUL FABRIKA  Yenidogan Mah. Edebali Cad. No:12 34791 Sancaktepe / ISTANBUL )
KOCAELI FABRIKA  Sepetlipinar Serbest Bolge Mah. 107.Cad. No:18 41090 Basiskele / KOCAELI

www.teksan.com 8576
info@teksan.com @ 44 TKSN
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TEKSAN JENERATOR DRAGON
FESTIVALI’NDE

Teksan Jenerator festivalin istanbul’da diizenlenen Mayis ay!
etabinda “Fun Fun” kategorisinde ikinci oldu.

Turkiye'nin kurumlar arasinda gerceklestirilen en biyiik
etkinliklerinden biri olan Dragon Festivali bu yil da calisanlara
keyifli anlar yasatti. 20-21 Mayis 2017 tarihlerinde Maltepe
Orhangazi Sehir Parki'nda gerceklesen festival, kendi alaninda
diinyanin en blyk Uc etkinliginden biri...

Farkli sektorlerden pek cok markayi bir araya getiren festival;
cesitli spor etkinlikleri, yarismalar ve dans gosterilerine sahne
oldu.

2010 yilindan bu yana Dragon Festivali'nin kesintisiz enerji
sponsorlugunu Ustlenen Teksan Jeneratdr bu yil da festivali
enerjisiz birakmadi ve festival alanindaki elektik ihtiyacini
karsiladi. Festivalde gerceklesen Kurumlararasi Dragon

Bot Yarismalarina da katilan Teksan Jenerator ekibi “Fun
Fun” kategorisinde ikinci olarak gectigimiz yillarda elde ettigi
basarilarina bir yenisini daha eklemis oldu. Teksan, takiminin

ylksek enerjisi ile festivalin dikkat ceken ekipleri arasinda yer ald.

SPONSORLUK /

TEKSAN GENERATOR ATTENDED
THE DRAGON FEST

Teksan Generator become the second in the “Fun Fun” category of
May stage of the Fest organized in Istanbul.

The Dragon Fest one of the biggest events organized armong the
enterprises in lurkey, enabled the employers to have pleasing time
also this year: The Fest held on May 20-21, 2017 in Maltepe Orhangazr
City Park Is one of three biggest events of the world in its field.

Bringing together many brands from different sectors, the Fest hosted
various sports activities, contests and dance shows.

Jeksan Generator, which has underiaken the energy sponsorship of
the Dragon Fest since 2010, provided the energy of the Fest again this
yearand met the energy need in the Fest area. Farticipating in the
Inter-Enterprise Dragon Boat Contest organized in the Fest, Jeksan
Generator tearm became the second in “Fun Fun”category and hence
added a new achievement to 1ts previous ones. With its high energy,
Jeksan was among the outstanding teams of the Fest
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HIBRIT JENERATOR
SiSTEMLERININ TASARIMI VE
ANALIZi
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Hakan DOGAN Murat UYSAL Ugur OLMEZ
Ar-Ge Midiri Uzman Ar-Ge Ar-Ge Miihendisi
R&D Manager Mihendisi R&D Engineer
Senior R&D
Engineer

HIBRIT JENERATOR SISTEMI

Hibrit jenerator sistemi, cift devirli dizel motor, DC alternator,
fotovoltaik paneller, riizgar tiirbini ve akl bankasindan olusan ve
48VDC nominal gerilimde calisan kesintisiz enerji kaynagidir. Sistem
1.5 kW ortalama yuki kaldiracak ve optimum calisma kosullarinda
maksimum verimlilikte calisacak sekilde tasarlanmistir. Cevre
sartlari ve sistemde ki yogunluklar da g6z ntine alinarak sistem
yikl degisim gostermekle birlikte calisma yikid maksimum 2.3

kW olarak belirlenmistir. Sistem icin gerekli cevre kosullari olarak
Antalya ili baz alinarak tasarim gerceklestirilmistir.

Sistemin calisma prensibi DC besleme gerilimi tzerine kurulu

olup, calisma voltaji 48VDC'dir. Yenilenebilir enerji kaynaklarindan
glines enerjisi ve riizgar enerjisi, optimum seviyede belirlenmis olup,
uygun sartlarda jeneratorin devreye girmesine gerek kalmaksizin
yuku beslemeye uygun niteliktedirler. Ancak, glinesten sadece
glnduz elektrik alinabilmekte ve gece yik enerjisiz kalmaktadir.
Rizgar enerjisine glines kadar net sinirlar cizilemese de gunin belli
saatlerinde enerji Uretilebilmekte ve yiik beslenebilmektedir (Engin,
2010). Gunes ve rizgar enerjisindeki bu degiskenliklerden dolayi
yuk akl bankasindan beslenmektedir. Glines ve riizgar enerjisi ise
aki bankasini besleyerek akilerin daha uzun cevrim émriine sahip
olmasini saglamaktadir.

Gunes ve riizgar enerjisinin yetersiz oldugu zamanlarda, aki

bankasi desarj olarak yiiki beslemekte ve enerjinin strekliligi
saglanmaktadir. Akl bankasinin belirli bir desarj derinligine

indigi noktada dizel jenerator devreye girerek hem yiike aktarilan
enerjinin sirekliligi saglanmakta, hem de akii bankasi sarj edilerek
yeniden kullanilabilir hale getirilmektedir. Bununla birlikte, aki
bankasinin daha uzun 6murli olmasi icin, akl desarjina kisitlamalar
getirilmistir. Akl bankasi % 50 desarj derinliginin altina inmesi
engellenerek, hem omriniin daha uzun olmasi saglanmakta hem de
jeneratoriin calisma siresi minimum seviye de tutulmaktadir.

Ayrica aki bankasinin sicaklik faktoriinden kotd yonde
etkilenmemesi icin sisteme monte edilen pano klimast icin ve ayni
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zamanda aydinlatma ve yedek AC gtic cikisi icin bir adet invertor
sisteme adapte edilmistir.

Pano klimasl, atmosfer sicakligi ne olursa olsun, akl bankasi
icin ayrilan bolmenin sicakligi 20°C’yi gecmeyecek sekilde dizayn
edilmistir.

Hibrit jenerator sisteminin calisma prensibini gosteren bir sema
asagida paylasilmistir.

\l( "

Sekil-1: Hibrit jenerator sistemi calisma prensibi

Hibrit jenerator icin temel ylik anlaminda telekom sistemleri
secilmistir. Yaptigimiz calismalarda ise yik gici 1-2 kW
araliginda calisabilecek sekilde ortalama 1.5 kW olarak
secilmistir. Buna ilave olarak 0.3 kW sogutma ve aydinlatma
yukleri sisteme dahil edilmistir.

SiSTEM BILESENLERI
1.Dizel Jenerator

Hibrit jenerator sisteminin ana enerji kaynagi olan cift devirli
dizel jenerator, 1500/1800 rpm olacak sekilde iki farkli hiz
kademesinde calismak Uzere tasarlanmistir. Akl bankasinin
ylksek akim degeri ile sarjindan dolayi gereken glic degerlerini
karsilamak maksadiyla, 1800 rpm’de 10.3 kW prime glici
verebilecek kapasitede bir motor kullanilmistir. Alternator olarak
degisken devre uygun calisabilen DC alternator kullanilarak,
farkli referans hizlarindan dolayi olusacak frekans problemleri
ortadan kaldirilmistir. Jenerator, calismasina 1500 rpm’de baslar
ve yliksek glic noktalarina geldiginde 1800 rpm calisma moduna
gecerek daha kicik motor ile ayni glic degerini elde etme
avantajinin yani sira, bu avantajin getirmis oldugu daha az yakit
tiketimi saglanmis olur.

Bu calisma seklinde sistem, gerekli yiik ihtiyacina gére devrini
degistirerek dusuk gtc ihtiyaclarinda 1500 rpm, ylksek glic
ihtiyaclarinda 1800 rpm calisarak motorun yakit tiketimi
acisindan en verimli noktalarda kalmasi saglanir.

Sekil-2'de cift devirli dizel jeneratorin farkli gliclerde ada
modunda calisan standart jenerator ile karsilastirilmasina iliskin
grafik mevcuttur. Sarj akiminin degisken karakteristiginden dolayi
grafikte, sarj islemi ve sabit ortalama 1.5 kW sistem yikinden
kaynakli farkli gticlerde bir ylk egrisi elde edilmistir. Grafikte
farkli glic durumlari icin hibrit Jeneratoriin avantaji gésterilmistir.
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Sekil-2: Yakit tiketimi - Glc egrisi
2. PV Panel

Gunes pilleri, glines 1siklarindan almis oldugu foton enerjisini,
elektrik enerjisine ceviren ekipmanlardir. Glines panellerinde
uretilen enerji DC voltaj olarak tretilir. Ancak giin icerisinde
glinesin isinimina bagli olarak Uretilen gerilimde artma veya
azalmalar gorilmektedir.

Turkiye yillik glineslenme siiresi ve glineslenme miktari
bakimindan Avrupa Ulkelerinden daha iyi konumdadir. Ulkemizin
kuzey kesimlerinde yer alan illerde dahi yillik glines radyasyonu
1400-1500 kWh/m2-yil olarak dlctilmustir (GEPA]. Bu degerlerle
bircok Avrupa llkesinden daha iyi olan tlkemizin giines enerjisi
acisindan elverisli oldugunu géstermektedir. Buna ragmen
ilkemiz glines enerjisi kullaniminda Avrupa Ulkelerine gore cok
geride kalmis bulunmaktadir.

Sekil-3 ve Sekil-4'te Tirkiye'nin ve Antalya ilinin glineslenme
radyasyonu haritalari verilmistir.

Sekil-3: Turkiye glines enerjisi potansiyel atlasi (GEPA]

Hibrit jenerator tasariminda, jeneratorin calisma bélgesine ait
glines radyasyonu, giineslenme saati vb. gibi 6nemli parametreler
dikkate alinmali ve tasarim bu parametrelere uygun sekilde
yapilmalidir.

Antalya ilinin glines verilerini gosteren grafikler asagida ki
sekillerde paylasilmistir.

Sekil-4: Antalya ili glines enerjisi potansiyel atlasi (GEPA)
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Sekil-5: Antalya ili glinliik glines radyasyonun aylara gore
degisimi (GEPA]

Antalya ili icin m2 basina disen ginlik gines radyasyonunun en
ylksek goruldugu ay 6.93 kWh/m2-gin ile Haziran ayidir. Ayni
sekilde guinlik glines radyasyonunun en az gorildigi ay 1.92
kWh/m2-giin ile Aralik ayidir. Sekil-5 da bu degerleri gosteren bir
grafik mevcuttur.

Antalya ili icin glineslenme siireleri g6z ontine alindiginda, en
yiksek glineslenme slresi Temmuz ayinda 11.84 saat, en disuk
gineslenme siresi Aralik ayinda 4.55 saat olarak Sekil-6'da
gosterilmistir.
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Sekil-6: Antalya ili aylara gore glineslenme streleri (GEPA)
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Sekil-7: Antalya ili farkli PV tipleri ile Uretilebilecek enerji (GEPA)

Hibrit jenerator sisteminde kullanilan giines panelleri her biri
240 Wp gictinde olmak Uzere 14 adettir. Glines panellerinin
sistem giicti 3360 Wp'tir. Panellerin acik devre voltaji 74VDC olup,
kullanilan 40A'lik sarj regulatorleri, panel voltajini 48-56 VDC
araliginda sarj karakteristigine gore ayarlayabilmektedir.
Kullanilan giines panelleri polikristal silikon tipinde olup, toplam
moddul verimi uygun sartlarda %14.7 lere kadar cikmaktadir.
Panel verimini artiran bir etken olan panel egimi mevsimsel
olarak biytik degisiklikler gostermektedir. Bundan dolayi

sabit sistemler icin yillik optimum egim degeri kullanilmistir
(Senpinar,2006).

Asagidaki tabloda glines panellerine ait teknik veriler
paylasilmistir.

Tablo-1: Giines panellerine ait teknik veriler
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3. Riizgar Tirbini

Ruzgar turbinleri, havanin kinetik enerjisini mekanik enerjiye
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ceviren ve kendisine bagli bulunan alternator vasitasiyla elektrik
enerjisi Ureten ekipmanlardir. Ruzgar tirbinlerinin Urettigi

voltaj riizgarin hizina bagli oldugu icin degiskendir. Rizgar
turbinlerinden ylksek fayda saglamak icin tirbinin strekli rizgar
alan yerlere kurulmasi ve etrafinda tirbin kanatlarina gelen hava
akimini kesecek engeller bulunmamasi gerekir.

[ - F SESEER 1]
e

Sekil-8: Antalya riizgar haritasi (REPA)

Hibrit jenerator tasariminda kullanilan veriler Antalya ilinin rizgar
verileri g6z 6ninde bulundurularak hesaplanmistir. Antalya icin
yillik rizgar hizi ortalamasi 50m.'de 5.5-6.5 m/sn araligindadir
(REPAJ. Sistem tasarimi yapilirken, sistemin calisacagi bolgenin
rizgar verileri goz ontinde bulundurulacak ve tasarim ona gore
sekillendirilecektir.

Hibrit jenerator sisteminde kullanilan rizgar tirbini, nominal
glicl 1 kW olan ve hibrit jeneratdr sisteminde yedek gtic olarak
kullanilabilen bir riizgar tirbinidir. Rizgar tirbini, degisken
riizgar hizi dolayisi ile degisken AC voltaj Gretmektedir. Bu
degisken voltajin sisteme uyarlanabilmesiicin AC-DC cevirici ile
voltajin sistem voltajina uygun hale gelmesi saglanmaktadir.
Kullanilan rizgar tirbininde alternator olarak PMG alternator
kullanilmistir. Bundan dolayi riizgar tirbininin verimi yiksektir.
Rizgar turbininin teknik verilerini iceren tablo ve tirbin calisma
egrisini gosteren sekil asagida paylasilmistir.

Tablo-2: Rizgar tirbinine ait teknik veriler

Riizgar Tiirbini Teknik Duta

Turts Tigd - 3 1ur PG
Heranal Gug W 1000
Homminal Wielta| v af
Calp=a Biighr M mi's Slar T8
Bapama Aleplr Hin mis 5
Maerins] RLzpir Hip I'I'|,|'-I | B
Dl Kutuny ; ¥k

AGUSTOS

TEKNiK MAKALE /

AUGUST

g [W)
E

N 4 % & T F R FRLRTIRLEL Rl BY bR =Rl
L L]

Sekil-9: Tirbin calisma egrisi
4. Akii Bankasi

Bataryalar, elektrik enerjisini kimyasal enerji formunda
depolayan elektro-kimyasal elemanlardir. Yenilenebilir enerji
uygulamalarinda en cok kullanilan batarya tipi, derin desarja
imkan saglayan OPzV jel tipi bataryalardir. Bu bataryalar, seri
ve paralel baglanarak istenilen voltaj ve kapasite degerlerine
ulasilabilir.

Kurulan hibrit jenerator sisteminde 24 adet 2V, 600Ah OPzV tipi
aki kullanitmistir. Sistem voltaji olan 48VDC gerilimine ulasmak
icin 24 adet aki seri baglanmis ve sistem gerilimine ulasitmistir.
Mevcut kapasite, %50 desarj derinliginde, ortalama 1.5 kW yiiku
harici baska bir enerji kaynagi olmadan yaklasik 10 saat kadar
calistirabilecek kapasitedir. Acil bir durumda dizel jenerator ve
yenilenebilir enerji kaynaklarinin devre disinda olmasi halinde
dahi, akuler tam desarj edilerek sistem yiikinu 20 saate kadar
beslemeye elverislidir.
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Sekil-10: Desarj derinligi - cevrim sayisi grafigi

Mevcut sistem tasarimi goz ontine alindiginda %50 desarj
derinliginde 20°C'de akl omri yaklasik 2800 cevrim olarak
gorilmektedir.

5. Hibrit Kontrol Unitesi

Hibrit kontrol Unitesi, hibrit jenerator sistemini yoneten, sarj ve
desarj evrelerinin strekliligini saglayan ve sistemi uzaktan izleme
ve kontrol imkani sunan elektronik kontrol mekanizmasidir.

Hibrit kontrol Unitesi, motor parametrelerini takip eder ve
motorun arizalara karsi glivenle calismasini saglar. Ayni zamanda
akim, gerilim, glic gibi elektriksel parametreleri de izleyerek
sistemin calismasini denetler.

[, NN RN -

— 1\
i
N
!
b R —— ==
: B
- ! b o b s
o r Brwrs: o i i
. --J'\-\.
-
o
EErT——: e
1]
[ i
L
b
'\-_. _\_\_—\_
e
TEE T
i

Sekil-11: Akl sarj cevrim grafigi

Hibrit kontrol Unitesi akl bankasini strekli takip ederek sistemin
sarj ve desarj durumunu denetler. Cihaz giris ayarlari yapildiktan
sonra, calisma esnasinda sistem voltaji ile birlikte desarj

edilen kapasiteyi izler ve akiler belirlenen voltaj veya kapasite
seviyesinin altina indiginde jeneratori otomatik olarak devreye
alir. Devreye giren jenerator yiki besledigi esnada, akdleri de
sarj eder.

Sarj islemi Ustte verilen sekilde de gorildigu tzere, jenerator
devreye girdikten sonra akuler, aki voltaji absorbsiyon sarj
voltajina ulasana dek sabit akim ile sarj edilir. Sabit akim sarji
sisteme 100A olarak girilmistir ve sistem voltaji absorbsiyon
voltajina ulasana dek akdiiler bu akim degeri ile sarj edilir. Ak
gerilimi absorbsiyon voltajina (56.4 V] ulastiinda, sarj islemi sabit
absorbsiyon voltaji ile devam eder. Bu evrede sarj akimi giderek
azalir ve belirlenen sarj bitirme akim degerine ulastiginda sarj
islemi sonlanir.

Glnes ve riizgardan elde edilen enerjiye de ayni sarj evreleri,
kendi sarj regtlatorlerinde uygulanir ve DC dagitim barasina
aktarilir.

6. invertor

invertsr, DC batarya gerilimini AC sebeke gerilimine dontstiren
bir glic elemanidir. Yaygin olarak, yenilenebilir enerji
sistemlerinde Uretilen DC gerilimin sebekeye baglantisi yapilmak
istenildigi uygulamalarda kullanilir.

Sistemimizde invertor, DC calisma yikidnin yani sira, akller
icin kullanilan klima ve aydinlatma gibi AC gerilimler gerektiren
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ylklerde sebekeye olan ihtiyaci ortadan kaldirmak amacli
kullanilmaktadir.

Ayrica invertor Uzerinde bulunan yedek guc cikislarr ile
maksimum 1 kW'ya kadar olan giic ihtiyaclarinda sebeke
baglantisina gerek kalmadan yedek AC gtic cikisi olarak da
kullanilabilmektedir.

SISTEM SIMULASYONU

Hibrit jenerator sistemi, hibrit sistemler icin kullanilan bir
optimizasyon programi ile tasarimi gerceklestirilerek, sistem
similasyonu yapilmistir. Similasyon sonuclarinin gercege yakin
degerler vermesi icin, tasarim esnasinda sistemin calisacagi
Antalya bélgesine ait meteorolojik degerler goz oniinde
bulundurulmustur. Boylece similasyon sonuclarinin daha dogru
degerler icermesi hedeflenmistir.

Hibrit jenerator sisteminin tasarimina ilk olarak sistem
bilesenlerinin eklenmesi ile baslanilmistir. Akabinde her bir
bilesenin verisi optimizasyon programina aktarilmistir. Burada
2 adet jenerator eklenmesinin nedeni; birinin mevcut hibrit
jeneratordy, digerinin ise ada modunda calisan standart bir dizel

jeneratort temsil ediyor olmasidir.
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Sekil-12: Sistem bilesenlerinin eklenmesi
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Sekil-13: Glnlik glines radyasyonunun aylara gére dagilimi
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Sekil-14: Rizgar hizinin aylik ortalama degerleri

Bilesenlerin eklenmesinden sonra her bir bilesene ait veriler
optimizasyon programina aktarilmistir. Bu baglamda PV panel
kapasite ve maliyetleri, rizgar tlrbini kapasite, maliyet ve riizgar
glic egrisi verileri, jeneratorlerin glic, maliyet, mur verileri

ve yakit tliketim degerleri, aki bankasinin voltaj ve kapasite
degerleri girilerek tasarim islemlerine devam edilmistir.

Bu islemlerin akabinde sistem calisma kosullarini olusturan
enerji kaynaklarina ait parametreler programa girilmistir.

Gines enerjisinin yilicerisindeki dagilimini ve atmosferin aciklik
indeksi faktorini optimizasyon programina girerek, sistemin yil
icerisindeki davranisi belirlenmis olur.

Ayni sekilde riizgar enerjisine ait rizgar hizinin aylara gore
dagilim verileri de optimizasyon programina girilerek sistem
tasarimina devam edilmistir.

Son olarak sisteme bir yik profili tanimlanarak sistemin
optimizasyonu icin bir davranis modeli belirlenir. Yuk profili, yil
icerisinde mevsimsel olarak degisen klima yiki ve temel yik
olan telekom sistem yogunluguna bagli olarak degismektedir. Yil
icerisindeki minimum yik degeri 1 kW, maksimum yik degeri ise
2.3 kW olarak ayarlanmistir.
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Sekil-15: Yillik yik profili

Sistem tasariminin akabinde simulasyon islemine baslanmistir.

Simulasyonda cift devirli dizel jeneratér, glines panelleri, rizgar
turbini bulunan hibrit jenerator sistemi ile yalnizca ada modunda
calisan standart dizel jenerator karsilastirilmistir.

Sistemin ekonomik acidan ve 6mur acisindan kiyaslamasi
yapilmis, jeneratoriin calisma sureleri, emisyon degerleri ve
sistemin amortisman slresi elde edilmistir.
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Sekil-16: Maliyet 6zet tablolari @) Hibrit jeneratér maliyet
kalemleri b) Standart jenerator maliyet kalemleri.

Sistem 10 yil Uzerinde projelendirilmis olup, yukaridaki
grafiklerde 10 yillik strecteki farkli kalemler Gzerinden olusan
maliyetler gosterilmistir. Bu maliyetler icerisinde kurulum ve
isletme maliyetleri yer almaktadir. Yapilan kurulum maliyetleri
sonrasinda isletme dmri boyunca olusan yakit ve bakim giderleri
ve akl degisim maliyetleri g6z ontinde bulundurularak iki sistem

arasindaki maliyet karsilastiritmasi yapilmistir.
Sekil-17: Aylara gore elektrik tretim dagilimi

Grafikte enerji kaynaklarinin, aylara gore ortalama ylk degerini
karsilama oraninin dagilimi gériilmektedir. Hibrit jenerator
sisteminin yillik elektrik Gretimi g6z ontine alindiginda,

%48'lik kisminin hibrit jenerator tarafindan, %35'inin gines
panellerinden, %17'sinin ise riizgar tirbininden elde edildigi
gorulmustar.

Hibrit jenerator sistemi ile standart jeneratdr ekonomik anlamda
karsilastirildiginda, 10 yillik proje siirecinde hibrit jenerator
sistemi yakit maliyetlerinde %79 a varan, isletme ve bakim
maliyetlerinde %86'ya ve toplam giderlerde %78'lere varan
oranlarda tasarruf saglayarak buytk bir avantaj saglamaktadir.
Hibrit jenerator sistemi kullanildigi takdirde, sistemin
amortismani ise 1.6 yil gibi cok kisa bir stire olacaktir ki bu stre
uzun vadeli yatirimlar icin cok iyi bir stire olarak kabul edilir.
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Tablo-3: i§letme kosullarinin karsilastirilmasi

Hibrit jenerator, yliksek sarj akimi ile sisteme aktarmasi gereken
enerji miktarini daha kisa sirelerde aktarmakta ve bu sayede de
bakim ve yakit giderleri de minimuma inmektedir. Hibrit jenerator
sistemi ve ada modunda calisan standart jenerator isletme
kosullari bakimindan karsilastirildiginda hibrit jenerator sistemi,
standart jeneratore biyik bir Ustlinlik kurmaktadir.
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Hibrit jenerator sistemi, yakit tiketiminde %79, jenerator calisma
saatinde %86, karbondioksit ve karbonmonoksit emisyonu
degerlerinde yaklasik %79 e varan azalmalar ile biyik bir avantaj
saglamaktadir.

SONUC

Yapilan bu calismada, Hibrit jenerator sistemi ile ada modunda
calisan standart bir jeneratorin 1.5 kW ortalama yik altinda
calisma kosullarinin karsilastirilmasi incelenmistir. Proje

omri 10 yil olarak belirlenen bu calismada ilk kurulum maliyeti
hibrit jenerator icin yuksektir. Ancak 10 yil icerisinde yapilan
kurulum, isletme, bakim-onarim ve yenileme gibi maliyetler
incelendiginde hibrit jeneratérin standart bir jeneratore kiyasla
cok daha avantajli oldugu gorilmektedir. Bu calisma kapsaminda
hibrit jenerator yatirim maliyetini yaklasik 1.6 yil gibi kisa bir
slrede cikartarak, daha sonraki siirecte yatirimcisina buytk kar
sunmaktadir. Tim bu avantajlari g6z 6ntinde bulunduruldugunda,
sebekeden uzak olan bolgelerde verimli, disik yakit tiketimine
sahip ve cevreye duyarli hibrit jeneratdr sisteminin kullanilmasi
daha uygun olacaktir.
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DESIGN AND ANALYSIS OF
HYBRID GENERATOR SYSTEMS
HYBRID GENERATOR SYSTEM

Hybrid generator system is an uninterruptible power supply
which consists of a double-cycle diesel engine, a DC alternator,
photovoltaic panels, a wind turbine and a battery bank, and
operates at a nominal voltage of 48VDC. The system is designed
to handle an average load of 1.5 kW and to operate at maximum
efficiency under optimum operating conditions. Given the
environmental conditions and system intensities, the system load
varies and hence the working load is determined as maximum
2.3 kW. Antalya province was taken as basis in the design as the
necessary operating conditions for the system.

The operating principle of the system is based on the DC supply
voltage and the operating voltage is 48VDC. Solar energy and
wind energy among the renewable energy sources are set at the
optimum level and are suitable for supplying the load without
the need for the generator to be commissioned under suitable
conditions. However, only the daytime electricity is available from
the sun and the load cannot be energized at night. Although the
wind energy cannot be defined as clear as the solar energy, it is
possible to generate power and supply load at certain hours of a
day (Engin, 2010). The load is supplied from the battery bank due
to the variations in the solar and wind energy. The solar and wind
energy feed the battery bank and hence enable the batteries to
have a longer cycle life.

When the solar and wind energy is insufficient, the battery

bank feeds the load as discharged and the energy continuity is
ensured. At the point where the battery bank drops to a certain
depth of discharge, the diesel generator is activated to ensure the
continuity of the energy transferred to the load, and the battery
bank is recharged and becomes reusable. However, battery
discharge limitations were introduced to make the battery bank
longer lasting. By preventing the battery bank from falling below
the depth of discharge of 50%, both the battery life is ensured

to be longer and the operating period of the generator is kept at
minimum level.

In addition, an inverter is adapted to system for the system-
mounted cabinet air conditioner and also the lightning and the
auxiliary AC power outlet in order to prevent the battery bank to
be affected by the temperature factory negatively.

The cabinet air conditioner is designed to keep the temperature
of the compartment divided for the battery bank below 20°C
regardless of the ambient temperature.

A diagram showing the operating principle of the hybrid generator

system is given below.

o aw
.

Figure-1: Operating principle of the hybrid generator system

Telecom systems were chosen as a base load for the hybrid
generator. In our studies, the load power was selected as an
average of 1.5 kW to ensure operation between 1-2 kW. 0.3 kW
cooling and lighting loads were also included in the system.

SYSTEM COMPONENTS

1. Diesel Generator

The double-cycle diesel generator which is the main power
source of the hybrid generator system is designed to operate at
two different speed levels as 1500/1800 rpm. In order to meet the
power requirements of the battery bank due to the high current
value and charge, an engine with a capacity to provide a prime
power of 10.3 kW at 1800 rpm was used. The potential frequency
problems due to the different reference speeds were eliminated
by using a DC alternator that can operate in consistency with
variable circuit as an alternator. The generator starts at 1500
rpm and switches to 1800 rpm when it reaches high power points
and hence provides the advantage of same power with a smaller
engine and also less power consumption.

In this operating mode, the system switches it cycle depending
on the load requirement as 1500 rpm in low power demands
and as 1800 rpm in high power demands and hence the engine
is ensured to remain at the most efficient points in terms of fuel
consumption.

In Figure-2, a graph showing the comparison of the double-cycle
diesel generator and standard generator operating in island mode
at different powers is given. Due to the variable characteristic

of the charging current, a load curve at different powers due to
the charging and a constant average system load of 1.5 kW was
obtained in the graph. The advantage of the hybrid generator for
cases with different power is shown in the graph.
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Figure-2: Fuel consumption - Power curve
2. PV Panel

Solar cells are equipment converting the photon energy from
solar rays into electric energy. The energy is generated as DC
voltage in solar panels. However, increases and decreases are
seen in the generated voltage depending on the solar radiation
during the day.

Turkey has a better position than the European countries in terms
of annual sunshine duration and amount. Even in the provinces in
the northern sections of our country, the annual solar radiation
was measured as 1400-1500 kWh/m2-year (GEPA). These values
show that our country is efficient in terms of solar power when
compared with most of the European countries. However, our
country falls behind the European countries in terms of using
solar power.

In Figure-3 and Figure-4, the solar maps of Turkey and Antalya
province are given.

Figure-3: Solar power potential atlas for Turkey (GEPA)

In the hybrid generator design, the important parameters such
as the solar radiation, sunshine hour, etc. in the operating region
of the generator must be taken into consideration and the design
must be carried out in accordance with these parameters.

The graphs showing the solar data of the Antalya province are
given in the figures below.
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Sekil-5: Variance of the daily solar radiation of the Antalya
province (GEPA]

The month with the highest daily solar radiation per m2 for
Antalya province is June with 6.93 kWh/m2-day. Similarly, the
month with the lowest daily solar radiation is December with 1.92
kWh/m2-day. In Figure-5, a graph showing these values is given.

Given the sunshine durations of Antalya province, the highest
sunshine duration was 11.8 hours in July and the lowest sunshine
duration was 4. 55 hours in December and these are shown in

Figure-é6.

Figure-6: Sunshine durations by months for Antalya province
(GEPA)
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Figure-7: Energy that can be generated by different PV types for
Antalya province (GEPA)

The solar panels used in the hybrid generator system are 14
units, each with 240 Wp power. The system power of solar panels
is 3360 Wp. The open circuit voltage of the panels is 74VDC and
the used 40A charge regulators can adjust the panel voltage
according to the charging characteristic in the range of 48-56
VDC.

The solar panels used are of the polycrystalline silicon type
and the total module efficiency is up to 14.7% under favorable
conditions.

The panel slope, a factor that increases panel efficiency, shows
large seasonal changes. Therefore, the annual optimum slope
value was used for stationary systems. (Senpinar,2006).

The technical values for the solar panels are given in the table
below.

Table-1: Technical values for the solar panels
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3. Wind Turbine

Wind turbines are equipment converting the kinetic energy of

the air into mechanic energy and generating electric energy via

a connected alternator. The voltage generated by wind turbines
is variable since it depends on the wind speed. In order to obtain
high benefit from wind turbines, the turbine must be installed in
regions with continuous wind and no obstructions to block the air
flow to the turbine blades must be present.

Figure-8: Wind map of Antalya (REPA)

The data used in the design of the hybrid generator was measured
by considering the wind data of the Antalya province. The annual
wind average for Antalya is between 5.5-6.5 m/s at 50 m (REPA).
The wind data of the region where the system is to be operated
will be considered during the system design and the design will
be formed accordingly.

The wind turbine used in the hybrid generator system has a
nominal power of 1 kW and used as an auxiliary power in the
hybrid generator system. The wind turbine generated alternating
AC voltage due to the variable wind speed. In order to adapt this
variable voltage to the system, the voltage is made appropriate for
the system voltage via AC-DC converter.

PMG alternator was used as an alternator in the used wind
turbine. Therefore, the efficiency of the wind turbine is high. The
table including the technical data of the wind turbine and the
operating curve of the turbine are given in the figure below.

Table-2: Technical data of the wind turbine
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Wind Turbine Operaion Curve
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Figure-9: Turbine operating power

4. Battery Bank

Batteries are electro-chemical elements that store electrical
energy in the form of chemical energy. The most widely used
type of battery in renewable energy applications is OPzV gel type
batteries which enable deep discharge. These batteries can be
connected in series and parallel to reach desired voltage and
capacity values.

24 pcs of hybrid 2V, 600Ah OPzV type batteries are used in the
hybrid generator system. In order to reach the system voltage of
48VDC, 24 pcs of batteries are connected in series and the system
voltage is reached. The current capacity is the capacity to operate
an average of 1.5 kW load at a 50% discharge depth for about 10
hours without any external energy source. In case of emergency,
even if the diesel generator and renewable energy sources are
deactivated, it is possible to feed the system load for up to 20
hours by fully discharging the battery.

e o ince Pear g A

Figure-10: Discharge depth - cycle count graph

Given the current system design, the battery life is foreseen as
2800 cycles at 20°C and a discharge depth of 50%

5. Hybrid Control Unit

The hybrid control unit is an electronic control mechanism that
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manages the hybrid generator system, provides continuity of the
charge and discharge phases, and provides remote monitoring
and control of the system.

The hybrid control unit monitors the engine parameters and
ensures that the engine operates safely against the fault. It also
controls the operation of the system by monitoring electrical
parameters such as current. voltaae. and power.
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Figure-11: Battery charge cycle graph

The hybrid control unit keeps track of the battery bank and
controls the charging and discharging status of the system. After
the device input settings are made, the system monitors the
discharged voltage with the system voltage during operation and
automatically activates the generator when the battery falls below
the specified voltage or capacity level. The activated generator
supplies the load while charging the batteries.

As the charging procedure is seen in the figure given above, the
battery charging is performed with constant current until the
battery voltage absorption reaches to charge voltage following
the activation of the generator. The constant current charge is
input to the system as 100A and the batteries are charged with
this current value until the system voltage reaches the absorption
voltage. When the battery voltage reaches the absorption voltage
(56.4 V), charging continues with constant absorption voltage.

In this phase, the charging current gradually decreases and
charging ends when the specified charge finishing current value
is reached.

The same charging phases are applied to both the energy
obtained from the sun and the wind and to its own charging
regulators, and it is transmitted to the DC distribution bus bar.

6. Inverter

Inverter is a power equipment that converts the DC battery
voltage into AC mains voltage. In common, it is used in
applications when the DC voltage generated in the renewable
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energy systems is desired to be connected to the mains.

In our system, the inverter is used to eliminate the need of mains
in loads requiring AC voltages in addition to DC working load such
as air conditioners and lighting used for the batteries.

In addition, it can be used as auxiliary AC power output in power
demands up to 1 kW with the auxiliary power outputs on the
inverter without the need of mains connection.

SYSTEM SIMULATION

The hybrid generator system was designed with an optimization
program used for hybrid systems and system simulation was
done. The meteorological values of the Antalya region where the
system will work were taken into consideration during the design
in order to obtain simulation results close to real values. Thus,
the simulation results were intended to contain more accurate
values.

The design of the hybrid generator system began with the

addition of system components. Subsequently, the data of each
component was transferred to the optimization program. Here are
the reasons for adding 2 generators; one represents the existing
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hybrid generator, and the other represents a standard diesel

generator operating in island mode.

Figure-12: Addition of the system components
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Figure-13: Distribution of the daily solar radiation by months
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Figure-14: Monthly average values of the wind speed

Following the addition of the components, the data for each
component was transferred to the optimization program. In this
context, the design process was continued by inputting PV panel
capacity and costs; wind turbine capacity, cost and wind power
curve data; power, cost, longevity and fuel consumption values of
generators; voltage and capacity values of battery bank.

Following these operations, parameters belonging to the energy
sources constituting the system working conditions were entered
into the program.

The behavior of the system during the year is determined by
entering the distribution of solar energy over the year and the
openness index factor of the atmosphere into the optimization
program.

Similarly, the distribution of the wind speed of wind energy by
months was entered into the optimization program and the
system design was continued.

Finally, a behavior model is defined for system optimization

by defining a load profile in the system. The load profile varies
depending on the seasonal air conditioning load and the intensity
of the telecom system, which is the basic load, during the year.
The minimum load value during the year is set at 1 kW and the
maximum load value is set at 2.3 kW.
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Figure-15: Annual load profile

Following the system design, the simulation process was started.

The hybrid generator system including a double-speed diesel
generator, solar panels and a wind turbine, and a standard
diesel generator operating in island mode were compared in the
simulation.

The system was compared in terms of economy and service life
and the operating periods, emission values of the generator and
the depreciation time of the system was obtained.
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Figure-16: Cost statements a) Hybrid generator cost items b)
Standard generator cost items.
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The system is designed for more than 10 years and the above
figures show the costs incurred on different items over 10 years.
These costs include installation and operating costs. After the
installation costs, the cost of the two systems were compared by
considering the fuel and maintenance and battery replacement
costs occurred during the operating life.

Figure-17: Electricity generation distribution by months

The graph shows the distribution of the rate of providing the
average load values by months of the energy sources. Given the
annual electricity generation of the hybrid generator system, 48%
is obtained from the hybrid generator, 35% from the solar panels
and 17% from the wind turbine.

When the hybrid generator system and standard generator
system are compared in terms of economy, the hybrid generator
system provides a significant advantage up to 79% in fuel costs,
up to 86% in operating and maintenance costs and up to 78% in
total costs for a project period of 10 years. The depreciation of
the system will be a very short period such as 1.6 years when the
hybrid generator system is used and this period is accepted as a
very good period for long term investments.

Table-3: Comparison of the operating conditions
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The hybrid generator transfers the required energy amount for
the system in shorter periods with the high charging current
and hence the maintenance and fuel costs are reduced to
minimum level. When the hybrid generator system and the
standard generator operating in island mode are compared in
terms of operating conditions, the hybrid generator system has a
significant superiority over the standard generator.

The hybrid generator system provides significant advantage
with decreases by 79% in fuel consumption, 86% in generator
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operating hours, and up to 79% in carbon dioxide and carbon
monoxide emissions.

CONCLUSION

In this study, a comparison of the operating conditions of the
hybrid generator system with the standard generator operating
inisland mode, under an average load of 1.5 kW were examined.
The initial installation cost for the hybrid generator for a project
period of 10 years for this study is high. However, when the
costs such as installation, operation, maintenance-repair and
renewal made within 10 years are examined, it is seen that the
hybrid generator is much more advantageous than the standard
generator. Within the scope of this study, the hybrid generator
eliminates the investment cost in a short period of time like 1.6
years and presents great profit to the investor in the following
period. Given all these advantages, it would be more appropriate
to use an efficient, low fuel consumption and environmentally
sensitive hybrid generator system in regions which are distant to
the network.
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