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Elif ATA ERDURAN

Teksan Jenerator Yonetim Kurulu Uyesi

Member of the Board of Teksan Generator

EDITORDEN /

Degerli Okurlarimiz,

Degerli okurlarimiz;

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

Dergimizin son sayisindan bu yana Teksan
Jeneratdr'de yasanan gelismelerden sizlere
kisaca bahsetmek istiyorum.

Yaklasik ceyrek asirlik marka yolculugumuzda
istikrarli bir bylime cizgisine sahibiz. Son
yillardaki zorlu ekonomik kosullara ragmen
sektorin tzerinde rakamlarda ve cift haneli
blylmeyi basariyoruz. 2017 yili bliyimeye
devam ettigimiz, satislarimizi ve ihracatimizi
artirdigimiz bir yil oldu.

Son derece sasirtici gelismelerin yasandigi
2018 yili hizla ilerliyor. Yila baslarken cift haneli
buytmeyi hedef olarak belirledik. Simdiye
kadar elimize ulasan rakamlar beklenmedik
bir gelisme olmamasi durumunda yilsonunda
hedefimizi yakalayacagimizi gosteriyor.

Ihracat, sirketimizin faaliyetlerive biyime
planlarinda her zaman ilk sirada yer aliyor.
Yurtdisi operasyonlarimizi ve hedeflerimizi
global bir sirket olma vizyonu Uzerine insa
ediyoruz. Cok genis bir pazar agini yénetiyor,
diinyanin hemen her yerine trinlerimizi
gonderiyoruz. Bugiin 128 tlkeye Teksan
Jeneratér markali glic c6ziimlerimizle enerji
sagliyoruz. Uriinlerimize Kuzey Kutbu'nda bir
arastirma merkezinde de Nepal'de bir dagin
zirvesindeki otelde de rastlamak mumkdin.

Ihracattaki basarimiz son olarak Kocaeli Sanayi
Odasi'nin sektorlerinin en basarili sirketlerini
belirledigi Cizgi Ustii Sektérel Performans
Degerlendirme Odil Téreni'nde tescillendi.
Teksan Jenerator olarak Elektrik-Elektronik ve
Otomasyon Uriinleri Sanayi Sektériiniin Biiyiik
Olcekli Isletme Kategorisinde basari édiiliiniin
sahibi olduk. Cok mutlu ve gururluyuz.

Uriin ve hizmetlerimizi tanitmak ve yeni
pazarlara giris yapabilmek noktasinda
sektorimizin onde gelen fuarlari 6nemli rol

oynuyor. Teksan Jenerator olarak yilin basindan
buyana kilometrelerce yol yaparak pek cok
fuara katildik. Dubai’de Middle East Electricity
Fuari, Suudi Arabistan’in baskenti Riyad'da
dizenlenen Saudi Elenex Fuari, Barselona'da
Mobile World Congress trin ve hizmetlerimizin
yogun ilgi gordiigi organizasyonlardan bazilari
oldu. Yilin ikinciyarisinda da bizi yogun bir fuar
takvimi bekliyor.

Sektérimizde ilklere imza atmaya bu yil da
devam ederek garanti sliresini 5 yila ylikselttik.
2018 yili itibariyle yeni jeneratér alimlarinda

S yillik bakim sézlesmesi imzalayan tim
musterilerimize 2 yil yerine 5 yil garanti
veriyoruz. Ayrica bu uygulamadan yararlanan
herkese Uzaktan Izleme ve Kontrol modilini
hediye ediyoruz.

Misterilerimizin bizlere duydugu givenin
1siginda Ureterek blylmeye, Ar-Ge ve teknoloji
gelistirmeye hiz kesmeden devam edecegiz.

Yeni sayimizda baska giizel haberlerle bulusmak
dilegiyle, keyifli okumalar...

Our Esteemed Readers,
Dear readers;

Hello all from the new issue of Positive Energy
Magazine...

I would like to mention briefly about the
developments that took place at Teksan Generator
since the last issue of our magazine.

We have a steady growth line in our brand’s
quarter-century journey. Despite the challenging
economic conditions in recent years, we manage
growing in double digits with figures above the
sector. 2017 was a year when we kept growing and
increasing our sales and exports.

The year of 2018, when extremely exciting
developments are happening, is progressing
rapidly. At the beginning of the year, we set the
target to achieve double-digit growth. The data we
have obtained so far indicates that we will achieve

this target at the end of year unless there will be no
unexpected development.

Export is always at the top of our company’s
activities and growth plans. We build our overseas
operations and targets on the vision of becoming a
global company. We manage a very large market
network and deliver our products to almost every
part of the world. Today, we supply energy to 128
countries with our Teksan Generator branded
power solutions. You can come across our products
at a research center in the North Pole or at a
mountain peak hotelin Nepal.

Our success in exporting was recently appreciated
at the Superior Sectoral Performance Evaluation
Award Ceremony, which selects the most
successful companies of the sectors by Kocaeli
Chamber of Industry. As Teksan Generator, we won
the success award in the category of Large-scale
Business of Electric-Electronic and Automation
Products Industry Sector. We are very happy and
proud.

Exhibitions play an important role in promoting our
products and services and entering new markets.
As Teksan Generator, we have participated in many
exhibitions by covering a lot of ground since the
beginning of the year. Our products and services
attracted great interest at these exhibitions, such
as Middle East Electricity Exhibition in Dubai, Saudi
Elenex Exhibition in Riyadh, the capital city of Saudi
Arabia, and Mobile World Congress in Barcelona.
We also have a busy exhibition schedule in the
second half of the year.

We will keep producing, growing and developing
R&D and technologies in the light of trust that the
customers putin us.

Hope to meet you with other good news in
upcoming issue, have a nice reading...
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Umut CETIN
Uzman Proje Mithendisi
Senior Project Engineer

Sedat INCE
Bolge Satis Miduri
Area Sales Manager

USKUDAR - UMRANIYE-
CEKMEKOY METRO HATTI /
ISTANBUL

Teksan Jeneratdr, Turkiye'nin ihtiyac duydugu kesintisiz enerjiyi
saglamaya devam ediyor.

Ulasim sektoriine yonelik kesintisiz giic cozimleri ile bugiine
kadar bircok projede tercih edilen Teksan Jeneratér trinleri
Uskidar-Umraniye-Cekmekdy metro hattinin da enerjisini sagladi.

Kadikdy-Kartal Metro hattindan sonra Anadolu Yakasi'nin en buyuk
ikinci metro hatti olan Uskiidar-Umraniye-Cekmekdy metro hatti,
builcelerive Sancaktepe'yi birbirine baglayacak.

Makinistsiz kullanim saglayan ve 16 istasyona sahip hattin
uzunlugu 20 kilometre... Metro Hatti'nin tamamlanmasi,
Istanbul’'un tarihi merkezlerinden biri olan Uskiidar Meydani'nda
yaya kullanimlarina agirlik veren projelerin gelistirilmesini de
kolaylastiracak.

Teksan Jeneratér olarak Uskiidar-Umraniye-Cekmekdy metro
hattinin enerji ihtiyacini tic adet 2.2 MVA standby/2 MVA prime, 6300
VAC senkron jenerator setleriile karsiladi. Sebekenin kesilmesi
durumunda devreye girecek olan jenerator setlerimiz metronun en
yakin istasyona glivenli bir sekilde cekilmesini saglayacak.
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Jenerator senkronizasyon sistemi; jeneratorlerin 15 saniye
icerisinde senkronize olup calismaya baslamasi ve enerji yikini
besleyebilecek duruma gelmesidir. Metroda kullanilan uzun 0.G
kablolardan kaynakli kapasitif etkiyi elemine edecek alternator,
projeye 6zel olarak tasarlandi ve tretildi. Ozel tasarim alternatériin
kapasitif etkiyi daha hizli bir sekilde elemine edebilmesiicin PMG
ve Digital Voltaj Regtilatori opsiyonlart kullanildi. Ayrica alternatér
0.G kablo girisleriicin 6zel kablo rekor cozimii gelistirildi.
Alternator sargilari ve yatak sicakligr ile egzoz gazi sicakliginin
gozlemlenebilmesiicin PT-100 sensorler kullanildi. Jenerator
topraklamasi ise Notr-Topraklama direnci ile gerceklestirildi.

Depreme karsi iistiin glivenlik onlemleri alindi...

Metro hattinda kullanilan jenerator setinde; yakit tanki, aki rafi,
notr topraklama direncive senkronizasyon kumanda panosu icin
sismik sinirlandirici ve sismik dibeller kullanilarak herhangi bir
deprem durumunda jenerator seti ve ekipmanlari korumaya alind.

Metro hattinda kullanilan jeneratorler Uzaktan Kontrol ve Gozleme
Sistemi ile kumanda edilecek. Teksan senkronizasyon kumanda
sistemi sayesinde metro hattinin Uzaktan Kontrol ile Gozleme
Sistemi (SCADA] arasinda ki yedekli haberlesme altyapisi da
olusturuldu. Bdylece haberlesme hattindan birinde herhangi bir
aksaklik meydana gelmesi halinde yedekteki haberlesme hatti
sayesinde iletisimin kesintisiz olarak devam etmesi garanti altina
alindi. 12.000 Litre kapasiteli, yer Ustd, silindirik ve yatay, TS EN
12285-2 standartlarina uygun yakit tanki ile birlikte jenerator
setleri ve ekipmanlarina uzun sireli depolama icin ek onlemler alindi

Jenerator tesliminden dnce isveren, isletmeci, misavir ve yiiklenici
firmalarin yetkilileri fabrikamizi ziyaret ederek jeneratorlerin
testlerine katildilar, sonrasinda Idari Saha testleri basariyla
gerceklestirildi.

Teksan'in musterilerine sundugu ayricaliklardan biri olan jenerator
odasinin tasarimi da Teksan Proje Mihendislik Ekibi tarafindan
sirket yetkilileri ile birlikte gerceklestirildi.

Sektorinde ilklere imza atan bir marka olarak Turkiye'nin itk stiriclsiz
metro hattinin kesintisiz enerjisini saglamaktan gurur duyuyoruz.
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USKUDAR - UMRANIYE-
CEKMEKOY SUBWAY LINE /
ISTANBUL

Teksan Generator continues to supply uninterrupted energy
needed in Turkey.

Preferred in many projects until today with its uninterrupted power
solutions for the transportation sector, Teksan Generator has
supplied the energy for Uskudar-Umraniye-Cekmekoy subway line.

The Uskudar-Umraniye-Cekmekoy subway line, the second largest
subway line of Anatolian Side after the Kadikoy-Kartal line, will
connect these district and Sancaktepe.

The line that is operated without driver has 16 stations and is

20 kilometers long. Completion of the Subway Line will facilitate the
development of projects that focus on pedestrian use at Uskudar
Square, one of the historical centers of Istanbul.

As Teksan Generator we supplied the energy requirement of
Uskudar-Umraniye-Cekmekoy line with three standby

2.2MVA / 2 MVA prime and 6300 VAC synchronous system. The
generator sets will operate in case of interruption in the mains and
ensure that the metro vehicle is taken safely to the nearest station.

Synchronization system ensures that generator sets synchronize
and start operating within 15 seconds and supply the energy load.
The alternator is designed and manufactured specifically for the
project, which will eliminate the capacitive effect from the long MV
cables used in the subway. The PMG and Digital Voltage Regulator
options were used to allow the custom design alternator to eliminate
the capacitive effect faster. Also, a special cable gland solution was

developed for alternator MV cable inputs. PT-100 sensors were used
to monitor alternator windings and bed temperature and exhaust gas
temperature. Generator sets grounding were made with Neutral-
Grounding resistance.

High-level security measures taken against earthquake...

The generator sets used in the subway line were equipped with
seismic limiter and seismic bolts for fuel tank, battery shelf, neutral
grounding resistance and synchronization control panel to protect the
generator sets and equipment in case of an earthquake.

The generator sets used in the subway line will be controlled via
Remote Control and Monitoring System. Teksan synchronization
control, remote monitoring and management systems (SCADA] of
the subway line were also installed as a backup communication
infrastructure. So, if there is any failure in one of the communication
lines, it is assured that communication is maintained without
interruption thanks to the back-up communication line.

Additional measures were taken for long-term storage with 12,000
Liter capacity, aboveground, cylindrical, horizontal and also fuel tank,
generator sets and equipments which are complying with TS EN
12285-2 standards

Before the delivery of the generator sets, we visited the factory with
the authorities of the employer, operator, consultant and contractor
companies and participated in the tests of the generator sets, In these
tests the administrative field tests were successfully carried out.

The design of the generator sets room, one of the privileges
Teksan offers to its customers, was created by the Teksan Project
Engineering Team together with company officials.

As a brand of the firsts in the industry, we are proud to supply
uninterrupted power for Turkey's first driverless metro line.
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VAKIFBANK SPOR
SARAYI / ISTANBUL

Teksan Jeneratdr olarak yasamin oldugu her yere
kesintisiz enerji saglamaya devam ediyoruz.

Bugtine kadar pek cok spor tesisinin kesintisiz
enerji coziim ortagi olduk. Son olarak 1986
yilinda kurulan ve tlkemize diinya capinda
sampiyonluklar ile kupalar kazandiran VakifBank
Spor Kultibi'niin 33 bin 300 metrekare alan
tUzerine insa ettigi VakifBank Spor Sarayrnin
kesintisiz enerji ihtiyacini karsiladik. Sebeke elektriginin olmadigi
zamanlarda Teksan 2800 kVA standby dizel jenerator seti yedek

giic olarak devreye girecek.

Fatih DEMIRCAN
Uzman Satis
Sorumlusu
Sales Specialist

Dokuz kat olarak insa edilen 2 bin 500 kisi kapasiteli tesiste, 200
kisilik yari olimpik yizme havuzu, fitness ve serbest spor alanlari,
2 adet SPA merkezi, jimnastik salonu, 2 adet voleybol antrenman
salonu, sauna, hamam, buhar odalari, kamp merkezi, konferans
salonu, basin calisma merkezi, cocuk oyun alanlari, restoran

ve kafeterya, bagimsizisyerleriile 250 araclik kapali otopark
bulunuyor.

8 | Pozitif Eneriji | Positive Energy
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VAKIFBANK SPORTS PALACE /
ISTANBUL

As Teksan Generator, we continue to provide uninterrupted energy in
all areas of life.

Until now, we have been the uninterrupted power solution partner
of many sports facilities. Recently, we met the uninterrupted energy
need of Vakifbank Sports Palace that was built on an area of 33,300
square meters by VakifBank Sports Club that was founded in 1986
and won many cups and titles worldwide. When mains electricity is
not available, Teksan 2800 kVA standby diesel generator set will be
activated as reserve power.

The 9-floor facility has a capacity of 2,500 people, and includes
semi-olympic swimming pool for 200 people, fitness and free sports
areas, 2 SPA centers, gym, 2 volleyball training rooms, sauna, Turkish
bath, steam rooms, camp center, conference hall, press work center,
children’s play areas, restaurant and cafeteria, independent offices and
closed car park for 250 cars.
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PENDIK MEDICAL
PARK HASTANESI /
ISTANBUL

Teksan Jenerator, saglik sektorindeki
referanslarina bir yenisini daha ekledi. Turkiye ve
diinyada pek cok hastanenin kesintisiz enerjisini
saglayan Teksan Jenerator, Pendik Medical Park

Hastanesi'nin de kesintisiz ve guvenilir gii¢ icin

Erhan CEYLAN
Bélge Satis Sefi
Area Sales Chief

tercihi oldu.

Projede Teksan'in saglik sektoriindeki deneyimini en iyi sekilde
yansitan bir calisma hayata gecirildi. Teksan'in proje yonetim ekibi
ve isletme yoneticilerile birlikte projede lUc adet senkron konteyner
tip kabinli 2100 kVA dizel jenerator grubunun kullanilmasi
kararlastirildi. Projede 20 bin Litre silindirik yer Ustl ana yakit
tanki Uc jenerator grubu icin tasarlandi. Ana yakit tanki tzerine

bir adet otomatik dolum pompasi takilarak giinlik yakit aktarimi
tanklara yapildi.

Pendik E-5 Uzerinde 62 bin metrekarelik kapali alani olan
hastane 400 yatak kapasitesindedir. 63 yogun bakim yatagt,

10 ameliyathanesi bulunmaktadir. Ayrica hastanede 301 arac
kapasitesine sahip ikisi kapali olmak tzere lc otopark yer aliyor.

PENDIK MEDICAL PARK
HOSPITAL / ISTANBUL

Teksan Generator has made a new addition to its references in the
health sector. Supplying uninterrupted power for many hospitals in
Turkey and worldwide, Teksan Generator is now preferred by Pendik
Medical Park Hospital for uninterrupted and reliable power.

The project was designed in a way to reflect the best of Teksan's
experience in the energy industry. Teksan's project management team
and executives decided to use three synchronous container canopied
2100 kVA diesel generator sets in the project. 20,000 Liter cylindrical
surface main fuel tank was designed for three generator sets. An
automatic filling pump was installed on the main fuel tank and the fuel
was transferred to the tanks daily.

Medical Park Hospital is located on Pendik E-5 road with an indoor
space of 62,000 square meters and has a capacity of 400 beds. The
hospital has é3 intensive care beds and 10 operation rooms. Also, the
hospital has three car parks, including two parking garages, with a
capacity of 301 cars.

Pozitif Enerji | Positive Energy | 9
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BASKENTRAY'DA
KONFORLU VE GUVENLI
YOLCULUGA TEKSAN
IMZASI / ANKARA

Teksan Jenerator ulasim sektorinde glvenilir
glictin adi olmaya devam ediyor. Ankara ulasimina
yeni bir soluk getirecek Baskentray Projesi'nin
kesintisiz enerjisi de Teksan'a emanet...

Nurettin ONDER
Uzman Satis
Sorumlusu
Sales Specialist

Baskentray projesi kapsaminda Ankara-Kayas arasinda dort,
Ankara-Behicbey arasinda alti ve Behicbey-Sincan arasinda bes
hatli, sinyalli ve elektrikli yeni demiryolu insa edildi. Baskentliler
yapilan dogru tercih sayesinde 7/24 kesintisiz glic ile giivende
olmanin konforunu Teksan Jenerator ile yasayacaklar. Projedeki
her durakta bulunan 22 adet jenerator seti ile kesintisiz elektrik
ihtiyaci karsilanacak. Teksan, teknoloji altyapisinin sundugu
sistemle jeneratorleri uzaktan izleyerek olasi bir ariza ve yakit
seviyesindeki disliste aninda mudahale edecek, en hizli ¢c6zimi
saglayacak.

Sincan-Ankara-Kayas arasinda metro konforunda banliyo
hizmeti verecek olan Baskentray baslangicta 15 dakikada bir
daha sonra ise 5 dakikada bir isletilecek trenlerle giinlik 520 bin
yolcuya hizmet verecek. Proje kapsaminda engelli vatandaslarin
kullanimina uygun olarak bir adet YHT gar ve 23 adet banliyo
istasyonunun yapimi tamamlandi. Sincan, Lale, Elvankent,

YHT Eryaman Gar, Etimesgut, Hipodrom, Yenisehir, Kurtulus,
Cebeci, Mamak ve Kayas istasyonlarinda yolcularin ihtiyaclarini
karsilayabilecekleri kapali ticari alanlar da olusturuldu.
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TEKSAN ENABLES
COMFORTABLE AND SECURE
TRANSPORT AT BASKENTRAY /
ANKARA

Teksan Generator continues to be a trusted name in the transportation
sector. Teksan undertakes the uninterrupted power for Baskentray
Project, which will give a new impulse to the transportation in Ankara.

As part of Baskentray Project, four-line railways were built between
Ankara-Kayas, six-line railways between Ankara-Behicbey and
five-line railways between Behicbey-Sincan with signalization and
electricity. People who live in the capital will enjoy the comfort of
7/24 uninterrupted power thanks to Teksan Generator. 22 generator
sets that are available in each station of the project will supply
uninterrupted power. With its technological infrastructure system,
Teksan will remotely monitor the generator sets and immediately
respond and provide the fastest solution in case of any failure and
decrease of fuel level.

Baskentray will serve as local train with the comfort of subway
between Sincan-Ankara-Kayas for 520 thousand passengers a day with
trains which will be initially operated per 15 minutes and then per 5
minutes. As part of the project, construction of one HST railway station
and 23 local train stations was completed by considering the needs of
citizens with disabilities. Also, indoor commercial areas were provided
for passengers to meet their needs at Sincan, Lale, Elvankent, HST
Eryaman Terminal, Etimesgut, Hipodrom, Yenisehir, Kurtulus, Cebeci,
Mamak and Kayas stations.
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ARAMCO PETROL
SAHALARININ
KESINTISIZ
ENERJISINE TURK
ez |MZAST J SUUDI

Yoneticisi -

v ARABISTAN

Suudi Arabistan’in petrol ve dogalgaz devi olan Saudi Aramco
sirketinin kesintisiz enerjide tercihi Teksan Jenerator oldu.

Merkezi Dammam’da bulunan sirket, alaninda diinyanin en
degerli sirketi olarak gosteriliyor. Suudi Arabistandaki tim enerji
kaynaklariniyoneten Saudi Aramco, 260 milyardan fazla varil

ile dinyanin en blyuk kanitlanmis ham petrol rezervlerine ve

en biyUk gunlik Uretim seviyesine sahip. Sirket ayni zamanda
dinyanin en biyuk kiyi petrol sahasi Gavar ile en blyik acik deniz
petrol sahasi olan Sefaniye sahalarini da isletiyor.

Teksan Jeneratdr olarak diinya devi olan sirketin petrol cikarma
sahalarricin gerekli olan elektrik ihtiyacini karsilamaktan gurur
duyuyoruz. Saudi Aramco'nun petrol sahalariicin ihtiyac duydugu
kesintisiz elektrigi; Sekizer adet 224 kVA ile 444 kVA ve dort adet
709 kVA dizel jenerator setleriile sagliyoruz.

TURKISH PRESENCE IN
UNINTERRUPTED POWER OF
ARAMCO OIL FIELDS / SAUDI
ARABIA

Saudi Aramco, the leading petroleum and natural gas company of
SaudiArabia, preferred Teksan Generator for uninterrupted power of
its facilities.

The Dammam-based company is listed as the world’s most valuable
company in its field. Saudi Aramco manages all energy resources in
Saudi Arabia and has the world's largest proven crude oil reserves with
more than 260 billion barrels and the highest daily production volume.
The company also operates the world's largest coastal oilfield, Ghawar,
and the largest offshore oilfield, Sefaniye.

As Teksan Generator, we are proud to meet this globally leading
company'’s electricity need for its oil extraction fields. We supply
uninterrupted electricity for Saudi Aramco’s oilfields with eight sets of
224 kVA, and eight 444 kVA, and four 709 kVA diesel generators.

Pozitif Enerji | Positive Energy | 11
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TEKSAN’IN HIBRIT

GUcU KUZEY DENIzi’Ni
AYDINLATIYOR /

AT 1011 ANDA

Ilhsan OZKAN

Hibrit Uriin Pazar agini dev projelerle genisleten Teksan
my“fr‘fguprodw Jeneratér, son olarak Kuzey Denizi'ndeki petrol
Manager platformlarinin kesintisiz enerjisini sagladi.

Sektoriinde ilklere imza atan Teksen Jenerator,
ilk kez bir yiizer petrol platformunda hibrit giic
sistemleri kullanarak oncii roliinii siirdiirdii.

Hollanda'da karadan 100 km uzaklikta denizin ortasinda yer alan
TOTAL E&P petrol platformunun tercihi Teksan'in Ustin teknolojili
enerji coziimleri oldu. Bugline kadar pek cok zorlu projenin

kesintisiz enerjisini saglayan Teksan, glicli referanslarina bir
yenisini daha ekleyerek enerji sektoriindeki yerini saglamlastirdi.

Sebeke elektriginin bulunmadigi platformun enerji ihtiyaci

7/24 Teksan'in Ar-Ge'de ulastigi noktanin ispati olan hibrit

glc sistemleriile karsilaniyor. 15 kW'lik 2 adet senkron hibrit
jeneratorlerin kullanildigr TOTAL E&P’de yakit ikmali ve periyodik
bakimlar icin helikopter kullaniliyor.
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Teksan Hibrit coziimleri ile enerji verimliliginde maksimum
performans

Projede kullanilan hibrit jeneratorler sayesinde yakit tiketimi
ve aktarma sikligi ylzde 40, periyodik bakim sikligi ise ylizde 80
azaldi. Ayrica periyodik bakim icin helikopterile yapilan saha
ziyareti maliyetlerinde de blylk oranda tasarruf saglandi.

Platformun enerjisi glines panellerinden saglanacak...

TOTAL E&P petrol platformu projesi icin tasarlanan hibrit giic
sisteminde, dizel jenerator ve derin desarj ozellikli aki grubu
kullanildi. Toplam aki depolama kapasitesi 245.000 kWh, glinlik
hibrit sistemin calisma sliresi 4 saat ve glinlik akilerden desar]
sliresiise 20 saat olarak kurgulandi. Kuzey Denizi'nin cevresel
kosullari g6z oniine alinarak yapilan hesaplamalar dogrultusunda
hibrit sistem glines panelleri eklenebilecek sekilde tasarland.
Toplam glines paneli baglanabilme kapasitesi 60 kWp olan sisteme
bu glicte giines paneli baglanmasi durumunda yil boyunca dizel
jeneratorin calismasina gerek kalmadan tiim enerji glines
panellerinden karsilanabilecek. Hava durumunda beklentilerin
disinda bir degisim olmasi ya da glines enerjisi sistemindeki olasi
bir ariza durumunda dizel jeneratér calisacak.

Maksimum eklenebilir glines paneli sayisinin sadece yarisinin
kullanilmasi durumunda bile toplam yakit tasarrufu yizde 85,
bakim tasarrufu ise ylizde 94'e ulasacak.
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AUGUST

TEKSAN’S HYBRID POWER
ILLUMINATES THE NORTH SEA /
THE NETHERLANDS

Expanding its market network with giant projects, Teksan
Generator recently supplied the uninterrupted power for the oil
platforms in the North Sea. As a leading company in the sector,
Teksan Generator has maintained its pioneering role by using
hybrid power systems on a floating oil platform for the first time.

The TOTAL E&P oil platform preferred Teksan's advanced technology
energy solutions for the system located in the middle of sea 100 km
from the land in the Netherlands. Having provided uninterrupted
energy for many challenging projects until today, Teksan has
strengthened its position in the energy sector by adding a new one to
its strong references.

The energy requirement of the platform where the mains electricity

is not available is supplied 24/7 with the hybrid power systems, which
prove the point Teksan has reached in the field of R&D. 2 X 15 kW hybrid
generators sets are used at TOTAL E&P. Also, helicopters are used for
refueling and periodic maintenance.

Maximum performance in energy efficiency with Teksan Hybrid
solutions

Thanks to the hybrid generator sets used in the project, fuel
consumption and fuel transfer frequency are reduced by 40 percent
and the periodic maintenance by 80 percent. In addition, the cost

of the periodic maintenance visits to site by helicopter are reduced
significantly.

Solar panels will be used to supply energy for the platform...

In the hybrid power system designed for the TOTAL E&P petroleum
platform project, diesel generator sets and deep discharge battery
group were used. In the system, total battery storage capacity is
245,000 kWh, daily hybrid system operating time is 4 hours and daily
charge time is 20 hours. The hybrid system is designed to be able to
add solar panels in line with the calculations made in consideration
of the environmental conditions of the North Sea. If a solar panel of
this power is connected to this system which has a total solar power
connection capacity of 60 kWp, the entire energy can be supplied from
solar panels without the need to operate diesel generator sets all year
round. The diesel generator sets will operate in the event of a change
in weather conditions or in the event of a possible malfunction in the
solar energy system.

Even if only half of the maximum number of add-on solar panels is

used, total fuel savings will reach 85 percent and maintenance savings
will reach 94 percent.
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OZEL YAKITLI PROJELER /

' FOCA BiYOGAZ
KOJENERASYON
TESIiSi / iZMIR

Teksan Jenerator bir ilke daha imza atti. izmir
Foca Acik Ceza Infaz Kurumu’'nda hayata
gecirilecek Turkiye'nin ilk cezaevi biyogaz
projesinin enerjisini Teksan sagliyor.

Erhan TALAZ
Kojenerasyon
Sistemleri
Satis Mudird
Cogeneration
Systems Sales
Manager

Biyogazdan elektrik tretimi gin gectikce artan
bir trend ile yayginlasiyor. Enerjide yiksek
oranda ithalata bagimli olan Glkemizde, bu projede oldugu gibi
yenilenebilir enerji kaynaklari ile elektrik tretilmesi cari agiginin
kapanmasi noktasinda onemli bir rol Ustleniyor.
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Adalet Bakanligi Foca Acik Ceza infaz Kurumu Biyogaz Projesi'nde
450 blyikbas ile 23 bin kanatli hayvanin gibresi kullanilarak enerji
elde edilecek. Tesiste Uretilen biyogazin hacmi ve dzelliklerine
uygun secilen 350 kWe kojenerasyon sistemi ile enerji ihtiyaci
Teksan kesintisiz glic coziimleriile karsilaniyor.

T1.G.E.M. Eskisehir Tesisi, Mardin Glney Atiksu Aritma Tesisi ve
Istanbul Teknik Universitesi Maslak KampUsi'nden sonra Adalet
Bakanligi Foca Acik Ceza Infaz Kurumu biyogaz projesi Teksan'in
bu alandaki glicini ve basarisini gosteriyor.

Kamu alaninda biyogaz yatirimlarinin onind de acacak Foca projesi,
Teksan markasina duyulan giveni ispatlarken sirketimizin enerji
cozlimlerindeki teknoloji cesitliligi ve uzmanliginin da en giizel
orneklerinden biri olarak referanslarimiz arasinda yerini aliyor.

Tdrkiye'nin itk yerli Uretim kojenerasyon sistemini gelistiren
Teksan, kojenerasyon sektorindeki iddiasini yeni projelerle
pekistiriyor.
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OZEL YAKITLI PROJELER /
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FOCA BIOGAS COGENERATION
PLANT / IZMIR

Teksan Generator has brought in something new again. Teksan
supplies the energy of Izmir Foca Open Prison, which is Turkey's first
biogas project that is installed in a prison.

Biogas power generation is spreading as a growing trend. In Turkey,
which is an import dependent country in energy, production of
electricity with renewable energy sources just like in this project plays
a key role in meeting the current deficit.

Energy will be obtained by using the manure of 450 cattle and 23,000
poultry animals in the biogas project of Ministry of Justice at Foca Open
Prison. Teksan uses uninterrupted power solutions to meet the energy

1§

need with 350 kWe cogeneration system selected based the volume
and characteristics of the biogas produced at the facility.

After, TIGEM (General Directorate of Agricultural Enterprises]
Eskisehir Plant, Mardin South Waste Water Treatment Plant and
Istanbul Technical University Maslak Campus, Justice

Ministry Foca Open Penal Execution Institution biogas project of
Teksan shows the power and know-how in this area.

The Foca project, which will open the way for biogas investments in the
public sector, is among our references as one of the best examples of
the diversity and expertise of our company’s power solutions in the field
of energy solutions while proving the trust in Teksan brand.

Realizing the first Turkish cogeneration system, Teksan reinforces its
position in the cogeneration sector with new projects.
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UZAKDOGU’NUN
PARLAYAN YILDIZI
PEKIN

Isimiz geredi diinyanin bircok bolgesine
yolculuk yapiyor ve bu yolculuklarda farkli
kilturleri tanima olanagi da buluyoruz.
Buglne kadarki yolculuklarim arasinda en
Overseas Purchasing j|ginc deneyimlerinden birinin Pekin oldugunu
Responsible rahatlikla soyleyebilirim.

Bahar MULDUR
Yurtdisi Satinalma
Sorumlusu

Devasa buytklukteki Cin'in Kuzeyi ile Glneyi
arasinda sasirtici derecede farkliliklar bulunuyor. Guangzhou'dan
hareketle uzun ve yorucu bir yolculugun ardindan Pekin'e vardik.
Tisortle bindigimiz ucaktan havanin soguk olmasi nedeniyle
tzerimizde montlarla inmek zorunda kalmak Pekin’in bize ilk
slrpriziydi.

Cin'in baskenti olan Pekin ile ilgili itk izlenimim cok kalabalik bir
kent olmasiydi. Sehrin zaten kalabalik olan nifusu turistlerin de
eklenmesiyle iyice artiyor. Trafik problemine ¢coziim bulabilmek
icin her caddeye ve sokaga mutlaka bisiklet yolu yapitmis. Cin'in,
hafizalara kazinan gorintilerinde oldugu gibi 7'den 70'e herkes
mobilet ve bisiklet kullaniyordu.

Tabii bunca kalabalik hava kirliligini de beraberinde getiriyor.
Mavi gormeye alistigimiz gokytiziiniin rengi Pekin'de griydi. Hava
kirliligi giinimuzde Cin'in bas etmek zorunda oldugu en biyik
sorunlarindan bir tanesi...

Teknoloji kenti Pekin'de dev AVM'ler ve yliksek gékdelenler
dikkat cekse de tarihiyapilarini ve mimarilerini korumaya da
ozen gosterdikleri fark ediliyor. Geleneksel mimari ile modern
mimarinin ic ice gectigi kent bir kiltir ve teknoloji kenti olarak
dikkat cekiyor. Insanin kendini farkli bir dlinyada ve alternatif bir
gelecekte hissetmesine sebep olan Pekin mutlaka gorilmeli...

Geleneksel mimari drneklerinin en iyileri Yasak Sehir’de bulunuyor.
14004 yillarda Ming Hanedanligi doneminde 14 yilda insa edilen
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Yasak Sehir Sarayi muazzam bahcelere ve tapinaklara sahip. Bir hayal
dinyasindaymissiniz hissiyaratan bahceleri, bu bahcelerde yeralan
heykelleriile sembolik yapilarin hikayesine tanik oluyorsunuz. Her
birinin farkli bir ismi ve anlami olan saray odalarina girmek yasak fakat
pencerelerden odalari izleyebilirsiniz.

Yasak Sehir'de dikkat ceken bir diger yapi ise sehrin
Gineydogusunda bulanan Cennet Tapinagt... Yapiminda tek bir
civi kullanilmamis tapinak dairesel bir bicimde insa edilmis.
Eski caglarda cennetin dairesel olduguna inanilmasi nedeniyle
Imparator da bu tapmagi Tanriile konusmak icin kullanirmis. Bu
yapinin da etrafinda glzel bahceler ve havuzlar bulunuyor.

Cin'den bahsedip de caydan bahsetmemek olmaz. Cay icmenin
kutsal olduguna inanilan llkede, cayin sunumu estetik dgeler
tasiyan bir seremoni seklinde ve Uzak Dogu figlrlerinin hakim
oldugu cay takimlarrile yapilir.

Cinliler ginlik yasamlarinda su yerine bu caylari termoslarina
doldurup glin boyunca tiketiyor. En popller cay cesitleriise; yesil
cay, Oolong cayi ve yasemin cayi. Bu caylarin arindirici ve kilo
verdirici 6zelliginin yani sira bircok hastaliga da iyi geldigi bilimsel
olarak kanittanmis durumda.

Sehirde yapacaginiz tarihi gezintiden sonra sehir merkezindeki
gosterisli AVM’lere ve magazalara ugramanizi tavsiye ederim.
AVM'ler disinda biylk pasajlardan da akliniza gelebilecek

her turlu esya alisverisi yapabilirsiniz. Tekstil, mutfak esyasi,
turistik hediyelikler ve elektronik trinleri en iyi fiyatlarla satin
alabilirsiniz.

Cinliler yemeklerinde “Fistik Yagi” kullaniyor. Kokusu oldukca
agirolan buyag ile yapilan yemeklerin tadinin Tirk mutfagi
yemeklerinin tadindan cok uzak oldugunu séyleyebilirim. Yine de
Cinyemegiyemek isterseniz blylk restoranlarive AVM'leri tercih
etmenizi tavsiye ediyorum. Tirk mutfagricin ise endise etmenize
gerek yok clinkii merkezde yeteri kadar Tlrk yemegi bulacaginiz
restoran mevcut.

Pekin anlatmakla bitmeyecek kadar sirprizlerle dolu bir sehir...
Bir glin yolunuz bu sehre diiserse sadece sehir merkezini degil
ara sokaklarini da gezip insanlarin giinlik yasamlari ve kultirini
yakindan izlemenizi oneririm.
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BEIJING, SHINING STAR
OF THE FAR EAST

We travel to many regions of the world as required by our job and have
the opportunity to learn different cultures during these journeys. | can
easily say that one of the most interesting experiences of my trips until
today is Beijing.

There are astonishing differences between the northern and southern
part of China, which is a huge country in terms of area. After a long and
exhausting journey from Guangzhou, we arrived in Beijing. The first
surprise in Beijing was that we got on the plane with t-shirts and then
had to get off with coats due to cold weather.

My first impression of Beijing, China’s capital city, was that it was a very
crowded city. The already crowded population of the city is increasing
with the tourists. In order to find a solution to the traffic problem,

they have a bicycle road on all streets. As in the images from China,
everyone from children to adults ride scooters and bicycles.

Of course, this high population causes pollution. The color of the sky
we used to see as blue was gray in Beijing. Air pollution is one of the
biggest problems China has to deal with today...

Although great shopping malls and high skyscrapers draw attention

in Beijing, a city of technology, they pay attention to protection of
historic buildings and architectural works. The city, where traditional
architecture and modern architecture exist together, attracts attention
as a city of culture and technology. Beijing, which makes people to feel
themselves in a different world and in an alternative future, is a city
that must be visited...

GEZi NOTLARI /

The best examples of traditional architecture can be found in the
Forbidden City. The Forbidden City Palace, which was built in 14 years
during the Ming Dynasty in the 1400s, has enormous gardens and
temples. You are witnessing the gardens, the sculptures and symbolic
constructions in these gardens that make you feel like you were in a
dream world. It is forbidden to enter the palace rooms, each with a
different name and meaning, but you can watch the rooms from the
windows.

Another structure that draws attention in the Forbidden City is the
Temple of Heaven in the south of the city... The temple was built in a
circular shape without a single nail. Because of the belief in ancient
times that heaven was circular, the Emperor used this temple to speak
to God. It is also surrounded by beautiful gardens and pools.

We must also mention tea when it comes to China. In the country
where drinking tea is believed to be sacred, tea is presented made as a
ceremony with aesthetic elements and a tea set decorated with the Far
Eastern figures.

Chinese people put tea in their thermos bottles and consume it during
the day instead of water. The most popular types of tea are green tea,
oolong tea and jasmine tea. It is scientifically proven that these teas are
good for many diseases as well as for their purifying and weight-loss
properties.

After the historic tour you will have in the city, | would recommend
you to visit the flashy malls and shops in the city center. Apart from
shopping malls, you can also shop from big passages for all kinds
of things. You can buy textiles, kitchenware, tourist souvenirs and
electronic products at the best prices.

The Chinese use “Peanut Oil" in their meals. | can say that the taste
of the food made with this oil, which is very heavy in flavor, is far from
the taste of the Turkish cuisine. However, if you want to eat Chinese
food | recommend you to prefer big restaurants and shopping malls.
And don’t worry about the Turkish cuisine, because there are many
restaurants in the city center where you can find Turkish foods.

Beijing is a city full of surprises that cannot be described completely
by telling here... If you visit this city one day, | would recommend you to
go about its side streets, not just the city center, and closely watch the
daily life and culture of people.
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TEKSAN, MOBILE WORLD
CONGRESS ETKINLIGINE
KATILDI

Enerji sektoriinde teknolojik ve inovatif iiriinleri ile 6ne cikan
Teksan Jenerator, 26 Subat-01 Mart 2018 tarihleri arasinda
ispanya’nin Barselona sehrinde diizenlenen diinyanin en
biilyiik mobil iletisim ve telekomiinikasyon fuari, Mobile World
Congress’e katildi. TUBITAK ile birlikte Tiirkiye’nin ilk hibrit
jeneratoriinii gelistiren Teksan, siirdiiriilebilir giic coziimleri
ile fuar ziyaretcilerinin odaginda oldu.

Telekomiinikasyon dinyasinin devleri Mobile World Congress
catisialtinda yeniden bir araya geldi. Diinyanin en blyik
telekomiinikasyon etkinligi olarak gosterilen Mobile World
Congress'i heryil oldugu gibi bu yil da yogun ilgi gordu. Yaklasik
200 tlkeden 100 binden fazla kisinin katildigi etkinlik nemliis
birliklerine de aracilik ediyor.

Ar-Ge, teknoloji ve inovasyona yaptigi yatirimlarla one cikan
Teksan Jeneratdr, diinyanin dort bir yanindan girisimcilere ve
sektor profesyonellerine ev sahipligi yapan bu dnemli etkinlikte,

Telekom sektoriine 6zel gelistirdigi verimli enerji coziimlerini
katilimci firmalarin begenisine sundu.

TUBITAK isbirligi ile gelistirdigi Turkiye'nin ilk hibrit jeneratériniin
yeni tasarimini fuarda sergileyen Teksan Jenerator, daha onceki
yillarda oldugu gibi katilimcilardan yogun ilgi gordu. Turkiye'de ilk,

diinyada ise sayili olma 6zelligi tasiyan hibrit glic sistemleri enerji
verimliligine yaptigi katkiyla éne cikiyor.
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TEKSAN ATTENDED MOBILE
WORLD CONGRESS EVENT

Standing out with its technological and innovative products
in the energy sector, Teksan Generator attended the Mobile
World Congress, the world’s largest mobile communication
and telecommunication exhibition, held in Barcelona, Spain
between February 26 and March 1, 2018. Developed the first
hybrid generator set of Turkey in cooperation with TUBITAK
(THE SCIENTIFIC AND TECHNOLOGICAL RESEARCH COUNCIL
OF TURKEY) Teksan was at the focus of visitors with its
sustainable power solutions.

The giants of the telecommunication world met again at the Mobile
World Congress. Considered the world’s largest telecommunication
event, the Mobile World Congress attracted great interest this year
again. The event attracts over 100,000 people from 200 countries every
year and mediates significant collaborations.

Standing out with its investments in R&D, technology and innovation,
Teksan Generator presented its efficient power solutions developed
specifically for the telecommunication sector in this important event
which hosts entrepreneurs and sector professionals from all over the
world.

Also, Teksan Generator exhibited the new design of Turkey's first hybrid
generator set that was developed in cooperation with TUBITAK, and
saw great interest from the visitors again. The hybrid power systems,
which are the first in Turkey and have limited counterparts in the world,
are preferred due to their contribution to energy efficiency.



AGUSTOS

AUGUST

TEKSAN SAUDi ELENEX
FUARI’NA KATILDI

Enerji sektoriinde son yillarda ileri teknoloji iireten
firmalarin one ciktigi goriiliiyor. Sektoriin devleri ise iiriin
ve hizmetlerini tanitmak icin diinyaca kabul gormiis fuarlari
tercih ediyor. Bu yil yirmincisi gerceklesen ve 7-9 Mayis 2018
tarihlerinde Suudi Arabistan’in baskenti Riyad’da diizenlenen
Saudi Elenex Trade Show da sektoriin alaninda en biiyiik
organizasyonlarindan biri olarak kabul ediliyor. Teksan
Jenerator bu 6nemli bulusmada yerini aldi ve Saudi Elenex
Fuarr'nda inovatif iiriinlerini sergiledi.

Enerji sektorinin yakindan takip ettigi Saudi Elenex Trade

Show (20. Uluslararasi Elektrik, Aydinlatma, Giic Uretimi ve Su
Teknolojisi Fuari) firmalarin yeni Grinlerini tanittigi bir platforma
donustu. Pek cok bélgeden binlerce katilimci ve ziyaretciyi
bulusturan fuarda yaklasik ceyrek asirdir yenilikci cézimleri ile

enerji sektorinde hizmet veren Teksan Jenerator, kesintisiz glic
cozimlerini sergiledi.

FUARLAR /

TEKSAN ATTENDED
SAUDI ELENEX EXHIBITION

In recent years, companies that produce advanced technologies
stand out in the energy sector. The leaders of the sector

prefer globally recognized exhibitions to display their

products and services. The 20th Saudi Elenex Trade Show,
which was organized in Saudi Arabia’s capital city Riyadh
between 7-9 May, 2018, is also considered as one of the largest
organizations in the industry. Teksan Generator attended this
important gathering and exhibited its innovative products at
Saudi Elenex Exhibition.

Followed closely by energy industry professionals, the Saudi Elenex
Trade Show (20th International Electricity, Lighting, Electricity
Generation and Water Technologies Exhibition], served as a platform
where companies introduced their new products. The exhibition
brought together thousands of exhibitors and visitors from many
regions and Teksan Generator, a company that serves with its
innovative solutions for about a quarter century in the energy sector,
exhibited its uninterrupted power solutions.
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MIDDLE EAST ELECTRICITY
FUARI’NIN ALTIN SPONSORU
YiNE TEKSAN OLDU

Giiniimiiziin en hizli biiyliyen sektorlerinden enerjide
firmalarin kiyasiya rekabeti giderek biiyiiyor. Sektor devlerinin
teknoloji yarisinin son duragi 6-8 Mart 2018 tarihlerinde
Dubai’de gerceklesen Middle East Electricity Fuari’ydi. Her yil
binlerce firmayi agirlayan fuarin bu sene de Altin Sponsoru Ar-
Ge ve teknoloji yatirimlariile one cikan Teksan Jenerator oldu.
ihracattaki basarisi ile 2017 yilinda yiizde 25 biiyiiyen sirket
inovatif liriinleriile yeni pazarlarda bu ivmeyi devam ettirmeyi
hedefliyor.

Diinya enerji sektorinin nabzini tutan Middle East Electricity
Fuari buyil 43. kez ziyaretcilerine kapilarini acti. 6-8 Mart 2018
tarihlerinde Dubai'de gerceklesen fuarda Teksan Jenerator'in
enerji cozidmleriyogun ilgi gérdd. Fuarin bu sene de Altin
Sponsoru olan Teksan'in Urtin gaminda énemli bir yer tutan dizel
glic cozUmlerinin yani sira Ar-Ge giciinin de bir gostergesi

olan Turkiye'nin ilk ve tek hibrit aydinlatma kuleleri fuar
ziyaretcilerinden tam not aldi.

Enerji talebindeki artisla birlikte enerjinin strekliligine duyulan
ihtiyac da artiyor. Givenli ve kesintisiz enerjinin vazgecilmezi olan
jenerator diinyasinda yenilikler pes pese geliyor. Dizel, benzinli,
dogal gazlijeneratdrlerden sonra son trend hibrit teknolojiler.
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Hibrit aydinlatma kulesi yakit tiiketimini ylizde 73 diisiiriiyor.

Tirkiye'nin itk ve tek hibrit aydinlatma kulesini, enerji sektériinde
onci kimligi ile 6ne cikan Teksan Jenerator gelistirdi. Hibrit
aydinlatma kuleleri kullanim yerinin sik yer degistirdigi santiye
isleri, beton calismalari, maden, tiinel, yol - kdpri yapim isleri

ve dis mekan etkinliklerin aydinlatilmasi icin tercih ediliyor.

Hibrit aydinlatma kulesi glines ve riizgar gibi yenilenebilir enerji
kaynaklari ve akilli batarya yonetim sistemi sayesinde yakit
tiketiminiylzde 73 oraninda distrtyor. Normal aydinlatma
kulelerinde 6-7 saat olan motor calisma slresini 1 saate kadar
indiren hibrit aydinlatma kulesi sadece distk yakit tiketimine
bagli karbon emisyonunu azaltilmasi ile degil ayni zamanda
sagladigi dislik ses emisyonu ile de cevre dostu bir trtin olarak
dikkat cekiyor.
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TEKSAN ONCE AGAIN BECAME
THE GOLD SPONSOR OF
MIDDLE EAST ELECTRICITY

Stiff competition in the energy sector, one of the fastest
growing industry nowadays, is growing.The final station of the
technology race of giants of the industry was the Middle East
Electricity Exhibition that was in Dubai during March 6 - 8,
2018. As it was previous year, Teksan became the Gold Sponsor
of Middle East Electricity Exhibition, hosting thousands of
companies every year, and shined through with its R&D and
technology investments.The company, realized a 25% growth in
2017 with its significant export performance, aims to continue
the momentum with its innovative products and expanding its
market coverage.

Middle East Electricity, a leading show that embraces the pulse of the
world energy industry, opened its gates to its visitors for the 43rd time
this year. Teksan Generator’s uninterrupted power solutions drew
attention during the exhibition held in Dubai in between March 6 - 8.
Teksan, which became Gold Sponsor of the exhibition once more this
year, In addition to diesel power solutions holding an important weight
in the product range, company displayed Turkey's one and only hybrid
lighting tower that is an indicator of its R&D capabilities, and got the
appreciation of visitors.

Not only the demand on energy but the need for its sustainability
increases. Innovations in the world of generator sets, indispensable
equipment for safe and uninterrupted power, emerge one after
another. Following diesel, gasoline and natural gas driven generator
sets, the last trend is the hybrid power systems.

FUARLAR /

Hybrid lighting tower reduces fuel consumption up to 73
percent

Teksan Generator, a pioneering engineering company in the energy
industry, innovated the first and only hybrid lighting tower of

Turkey Today, Teksan's hybrid lighting towers are preferred for the
illumination of various projects such as construction works, concrete
works, mine, tunnel, road - bridge construction works and outdoor
events, whose location of use changes frequently. Thanks to renewable
energy sources such as solar and wind power as well as smart battery
management system, hybrid lighting tower reduces fuel consumption
up to 73 percent. Reducing engine operation time, which is é-7 hours in
normal lighting towers to 1 hour, hybrid lighting tower draws attention
as an environmentally friendly product with the low noise emission that
it offers in addition to reduction of carbon emission thanks to its low
fuel consumption.
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ASIL BUYUK PLAN

UniBusiness Dergisi
. HAYATTA UniBusiness Magazine

01.05.2018

KALMAK

Diinya Gazetesi

Dunya Newspaper
30.03.2018

KUZEY uiulzlune T[IEH lEHEHATﬁ

Hurriyet Gazetesi

Hurriyet Newspaper
13.03.2018

Sabah Gazetesi
Sabah Newspaper
13.03.2018
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TEKSAN VE EMO ANTALYA
SUBESINDEN EGiTiM iSBIRLiGI

Teksan Jenerator olarak 05 Mayis 2018 tarihinde Elektrik
Muhendisleri Odasi Antalya Subesi ile ortak diizenledigimiz
“Jenerator ve Jenerator Cozumleri” icerikli teknik seminerimiz
katilimcilardan yogun ilgi gérdu. Teksan Jenerator Teknik Servis
ve Destek Mudird Boran Tolga Demir, jenerator uygulamalari ve
bakimina dair pratik bilgiler de iceren bir teknik sunum yapti.

EMO Uyesi olan farkli kuruluslardan 80 kisinin katildigi seminerin
acilis konusmasini EMO Antalya Subesi Yonetim Kurulu Baskani
Ilhan Metin yapti. Etkinlikte jeneratorile ilgili cozimlerimiz ve
Teksan Jenerator'un fark yaratan 6zel mihendislik uygulamalari
hakkinda faydali bilgilere yer verildi.
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TRAINING COOPERATION BY
TEKSAN AND UCTEA ANTALYA
OFFICE

The technical seminar which was, organized jointly with Antalya Office
of Chamber of Electrical Engineers (UCTEA] on May 5, 2018, with

the theme “Generator Set and Generator Set Solutions”, attracted
great interest from the participants. Teksan Generator Technical
Services and Support Manager Boran Tolga Demir made a technical
presentation with practical information generator set applications and
maintenance.

UCTEA Antalya Branch Chairman Ilhan Metin made the opening
speech of the seminar, which was attended by 80 people from various
EMO member organizations. During the event, useful information was
provided about our generator set solutions and Teksan Generator'’s
special engineering applications that make the difference.
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KAIZEN PAYLASIMLARI
ETKiNLiGi”NDE TEKSAN
PROJESI SERGILENDI

TMMOB Makine Mithendisleri Odasi tarafindan diizenlenen
Endistri Mihendisligi Bahar Konferanslari kapsaminda bu yil
dérdinclsi gerceklesen “Kaizen Paylasimlari” etkinligi, 23-24
Subat 2018 tarihlerinde Tepekule Kongre ve Sergi Merkezi'nde
gerceklesti.

43 kisiden olusan Degerlendirme Kurulu tarafindan "ONCE-
SONRA KAIZEN"-"KOBETSU KAIZEN" kategorilerinde toplam
155 projenin degerlendirildigi stirecte 34 firmaya ait 84 proje
sergilenmeye hak kazanarak etkinlik siiresince kendi projelerini
tanitmanin yani sira ziyaretciler ile géris alisverisinde bulunma
firsatini da yakaladilar.

Etkinlige Teksan Jenerator Uretim Sistemi ekibinin liderligini
yaptigi “Kesintisiz Kesim Kaizen Ekibi SMED Projesi” ile katilim
sagladi. Teksan'in Kaizen projesiile TC3000 CNC Kesim
Makinesi'nde kalip degisimi ve model gecislerinden kaynakli
durus strelerinin ytzde 50 oraninda iyilestirilmesi hedeflendi. A3,
Balik Kilcigi, Neden-Neden Analizi gibi problem c6zme teknikleri
kullanilarak kayiplarin nedenleri belirlendi ve bunlari ortadan
kaldiracak yontemler uygulamaya koyuldu. Yapilan calismalar
sonucunda, kalip ve model gecislerinden kaynakli makine durus
streleriylzde 66 oraninda iyilestirildi ve hedefe ulasildi.

Subat ayinda gerceklesen Kobetsu Kaizen dalindaki etkinlige
katilma firsati yakalayan Teksan Jeneratér Uretim Sistemi ekibi
SMED projesiile yogun ilgi gordi ve proje detaylari tim ziyaretciler
ile paylasildi.
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TEKSAN PROJECT WAS
PRESENTED AT “KAIZEN
RELEASES EVENT”

The 4th "Kaizen Releases” event was held as part of TOBB's [Chamber
of Mechanical Engineers] Spring Conferences of Industrial Engineering
at the Tepekule Congress and Exhibition Center on February 23-24,
2018. During the event, 84 projects from 34 firms had the opportunity to
exhibit their Kaizen works and exchange views with other participants.

During the evaluating period of 155 projects under the categories

of BEFORE-AFTER KAIZEN" - "KNOWLED-KOBETSU KAIZEN by 43
Juries, 84 projects of 34 companies were entitled to be exhibited and
during the event they not only introduced their own projects but also
had the opportunity to exchange opinions with the visitors.

Teksan Generator participated in the event with the "SMED Project

of Uninterrupted Cut Kaizen Team” which is led by Teksan Generator
Production System Team.Under the Teksan's Kaizen project, it is aimed
to improve downtime caused by mold change and model transitions

by 50% in the TC3000 CNC Cut Machine”. Using problem-solving
techniques such as A3, Fishbone, Cause-and-Cause Analysis, the
causes of losses were identified and methods were implemented

to eliminate them. As a result of the works performed, the machine
downtime caused by the mold and model changes was improved by 66
percent and the target was achieved.

Teksan Production System team’s "SMED Project of Uninterrupted Cut
Kaizen Team”was awarded to be exhibited at the event in the category
of Kobetsu Kaizen as a result of evaluation made by the Evaluation
Board consisting of 43 individuals from among a total of 155 projects
applied in the "BEFORE-AFTER KAIZEN™-"KOBETSU KAIZEN" and
different categories.

Pozitif Enerji | Positive Energy | 25



TEKSAN'DAN HABERLER /

PRATIK MUHENDISLIK
FONKSIYONLARI ARTIK
CEBINIZDE

Bir sirketin ihracat basarisindaki itici gliclerden biri de siiphesiz
yenilikci yaklasimidir. Teksan Jenerator olarak hem yurticinde
hem de yurtdisinda inovatif Uriin ve hizmetlerimizle tercih
ediliyoruz

Sektorimuz ile ilgili son gelismeleri yakindan takip ederken
sektore yon veren Urin ve hizmetler de gelistiriyoruz. Teksan
olarak uygulamaya gecirdigimiz ve ticretsiz olarak sundugumuz
TEKSAN App sayesinde jeneratorlerle ilgili pek cok bilgiye

cok hizli bir sekilde ulasilabiliyor. TEKSAN App araciligiyla
muhendislik hesaplamalarinda kullanilan degerler farkli birimlere
cevrilebiliyor; ortam ses seviyesi ve yiizey egimi gibi temel
olcimler kolaylikla yapilabiliyor.

Teksan App'i App Store ve Google Play Store'dan indirebilir, Teksan
ayricaliklarina dilediginiz zaman kolayca ulasabilirsiniz.

FONKSIYONLAR

® QR Kod Okuyucu

® Ortam ses seviyesi 6lcimu
®Yiizey egimi olcimu

® Sicaklik birim ceviricisi

® Basing birim ceviricisi

® Agirlik birim ceviricisi

® Uzunluk birim ceviricisi

® Giic birim ceviricisi

® Yakit tiketimi hesaplama

® Jenerator glc ihtiyaci hesaplama

POSI+IVE

ENERGY

HANDY TOOLKIT FOR
ENGINEERING FUNCTIONS IS
IN YOUR POCKET NOW

One of the driving forces behind a company’s export success is
undoubtedly its innovative approach. As Teksan Generator we are
preferred both in Turkey and abroad with our innovative products and
services.

While closely following the latest developments in the sector, we also
develop products and services that dominate the sector. Thanks to
TEKSAN App we just introduced for free, many information about
generators sets can be reached very fast. TEKSAN App supports
conversion of values used in engineering calculations into different
units and making basic measurements such as ambient sound level
and surface slope.

Teksan App can be downloaded from App Store and Google play Store,
and you can easily access the privileges Teksan offers.

FUNCTIONS

® (JR Code Reader

® Noise Level Meter

® Spirit Level

® Temperature Unit Converter
® Pressure Unit Converter

® Weight Unit Converter

® [ ength Unit Converter

® Power Unit Converter

® fuel Consumption Calculator
® Power Demand Calculator

® Size 6zel jenerator secimi
® Jenerator teknik dokimanlarini
goruntileme
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® Generator Set Finder

® Generator Set Technical Document Reader
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KOCAELi BUYUKSEHIR
BELEDIYE BASKANI IBRAHIM
KARAOSMANOGLU, TEKSAN’IN
KOCAELIi FABRIKASINI
ZIYARET ETTi...

Kocaeli Blyuksehir Belediye Baskani ibrahim Karaosmanoglu,
Tlrkiye'nin en buylk jenerator tretim Ussu olarak Kocaeli
Serbest Bolge'de insa ettigimiz fabrikamizi ziyaret etti. Baskan
Karaosmanoglu'nu Yonetim Kurulu Baskanimiz Ozdemir Ata,
Genel Mudirimiz Yunus Teksan ve Kocaeli Fabrika Midirimiz
Emrullah Kaymaz karsiladi. Ekibimiz Teksan Jenerator ve
Kocaeli'ndeki yeni fabrikanin insa sireci ve uUretim sistemleriile
ilgili bilgileri Baskan Karaosmanoglu ile paylasti.

Gelecegimiz olan cocuklara daha modern ve gelismis bir llke
birakmamiz gerektigini sdyleyen Kocaeli Bilylksehir Belediye
Baskani Ibrahim Karaosmanoglu, tretimin tilke ekonomisi
acisindan 6neminden de bahsetti.

Baskan Karaosmanoglu, tiilkemiz ekonomisine ve istihdamina katki
sunan Teksan'a tesekkir ederek fabrika ziyaretini tamamladi.

TEKSAN KOCAELI
FACTORY HOSTED IBRAHIM
KARAOSMANOGLU

Kocaeli Mayor Ibrahim Karaosmanoglu visited the factory we built
in the Kocaeli Free Zone with the Turkey's largest generator set
production capacity Chairman of the Board of Directors Ozdemir
Ata, General Manager Yunus Teksan and Kocaeli Factory Manager
Emrullah Kaymaz accompanied Mayor Karaosmanoglu. The Teksan
team informed the mayor about Teksan Generator as well the
construction process and production systems of the new factory in
Kocaeli.

Kocaeli Metropolitan Municipality Mayor Ibrahim Karaosmanoglu

said that children, who are our future, should be prourded by a more
modern and developed country, and also mentioned the importance of
production in terms of national economy.

Mayor Karaosmanoglu ended the factory visit by thanking Teksan for
its contributions to the economy and employment of our country.
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TEKSAN AILESi BOWLING
TURNUVASI’'NDA BULUSTU

Teksan Jenerator her zaman “6nce insan” diyor... Biz isini seven
ve uyum icinde calisan iyi bir ekibiz. Basarimizin sirri da iste bu
uyumda sakli... Ayni zamanda sosyal yasamimizda da birbirimizle
saglam baglari olan biyuk bir aileyiz.

v -

Basarinin mutlu calisanlarla gelecegine inaniyoruz. Bu
dogrultuda Insan Kaynaklari ekibimiz calisanlarimizin moral ve
motivasyonunu yiikseltecek aktivitelere hiz kesmeden devam
ediyor. Buyilin en eglenceli etkinliklerinden biri de 29 Mart 2018
tarihinde Seaside Bowling Salonu’'nda dizenledigimiz bowling
turnuvasi oldu.

Turnuvada beser kisilik 12 takim yaristi. Yonetim Kurulu

Uyelerimizin de destekledigi yarismacilar eglenceli vakit gecirdiler.
Turnuva sonunda kazanan takimlara cesitli hediyeler de verildi.
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TEKSAN FAMILY MET AT
BOWLING TOURNAMENT

Teksan Generator always says ‘people first”. We are a good team that
loves its job and works in harmony. The secret of our success is in this
harmony... We are also a big family with strong ties to each other in our
social lives.

We believe that success will come with happy employees. Accordingly,
our Human Resources team continues organizing activities constantly
to boost the morale and motivation of employees. One of the most
entertaining events of the year was the bowling tournament we held at
the Seaside Bowling Hall on March 29, 2018.

12 teams of 5 people competed in the tournament. The contestants
supported by our board members had a lot of fun. At the end of the
tournament, the winning teams were awarded various gifts.
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0ZYEGIN UNIVERSITESI
OGRENCILERI TEKSAN'I
ZIYARET ETTI

Gunumizde gelismisligin en 6nemli gostergelerinden

biri egitim. Teksan Jenerator olarak egitimi 6nemsiyor ve
llkemizin geleceginin nitelikli egitimde olduguna inaniyoruz.
Calisanlarimizin kisisel ve mesleki gelisimlerini saglamaya
yonelik sirket ici egitimler vizyonumuzun 6nemli bir parcasini
olusturuyor. Ayrica satis sonrasi hizmetlere destek olmak adina
Bolge Mudurliklerimiz, bayilerimiz ve misterilerimize yonelik de
egitimler dizenliyoruz.

Dizenledigimiz egitimler kapsaminda zaman zaman cesitli
Universitelerden ogrencileri fabrikalarimizda agirliyor, sektorimiz
ile ilgili bilgileri kendileri ile paylasiyoruz. Son olarak 27 Nisan 2018
tarihinde Ozyegin Universitesi Elektrik ve Elektronik Miihendisligi
4. sinifinda okuyan 18 6grenciyi elektrik makine dersleriicin
Istanbul fabrikamizda agirladik.

Gezi sirasinda égrencilere Yénetim Kurulu Uyemiz

Elif Ata Erduran, Uriin Gelistirme Midurimiz Ali Bilsel, Uretim
Sefimiz Fahri Yilmaz ile Teksan Uretim Sistemleri ekibi eslik
ederek Urlnler ve Uretim hakkinda bilgileri paylasti. Teknik
Servis ve Destek Midirimiz Boran Tolga Demir,
alternatorlerle ilgili uygulamali bir egitim vererek sektorel
uzmanlik ve deneyimini bu kez Ozyegin Universitesi Elektrik ve
Elektronik Mihendisligi 6grencileri ile paylasti.

Teksan Jenerator olarak egitime verdigimiz destekler bundan
sonra da devam edecek.

STUDENTS OF OZYEGIN
UNIVERSITY VISITED TEKSAN

Today, education is one of the most important indicators of
development. As Teksan Generator we care about education and we
believe that the future of our country is in qualified education. Internal
trainings aimed at ensuring personal and professional development
of our employees constitute an important part of our vision. We also
organize trainings for our Regional Offices, dealers and customers to
support after sales services.

As part of the trainings we organize, students from various universities
are welcomed in our factories and we share the information about

our industry with them. Recently, we hosted 18 senior students

from Electrical and Electronics Engineering Department of Ozyegin
University at our Istanbul factory on April 27, 2018.

During the visit, Member of the Board of Teksan Generator Elif Ata
Erduran and Product Development Manager Ali Bilsel, Production
Supervisor Fahri Yilmaz and Teksan Production Systems team
accompanied the students and shared information about the products
and production. Technical Service and Support Manager Boran Tolga
Demir shared his sectoral expertise and experience with students
from Electrical and Electronics Engineering Department of Ozyegin
University by giving a practical training on alternators.

Teksan Generator will continue its activities to support the education.
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TURKIYE’NIN GIiRISIMCI
KADIN GUCU BULUSMASINDA
TEKSAN’I YONETIM KURULU
UYEMiZz ELiF ATA ERDURAN
TEMSIL ETTI

Hayatin her alaninda oldugu gibi is diinyasinda da daha fazla kadin
glclne ihtiyac var. TOBB liderliginde dizenlenen “Tirkiye'nin
Girisimci Kadin Glci” etkinligi de bu dogrultuda hayata geciriliyor.

Son olarak 26 Nisan 2018 tarihinde Trabzon'da diizenlenen
“Turkiye'nin Girisimci Kadin Glct Bulusmasina” Teksan Jenerator
Yonetim Kurulu Uyemiz ELif Ata Erduran da katilarak is hayatina
dair tecrtibelerini dinleyicilerle paylasti. Karadeniz Teknik
Universitesi Osman Turan Kongre Merkezi'nde gerceklestirilen
etkinlik yogun ilgi gérddu.

Kadinin is hayatina katiliminin 6neminin vurgulandigi toplantida
basarili kadinlarin bilgi birikimlerinin gelecegin sahibi genclere
aktarmak oldugu lzerinde duruldu. Ayrica kadinlarin aktif rol
oynayacagi ekonomik diizen ile Ureten ve kendi kendine yetebilen
glcli bir yapiya ulasmanin 6nemi de toplantida vurgulandi.
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MEMBER OF THE BOARD ELIF
ATA ERDURAN REPRESENTED
TEKSAN AT TURKEY’S
ENTREPRENEUR WOMAN
POWER MEETING

As in all areas of life, more woman power is needed in the business
world. The event “Turkey's Entrepreneur Woman Power” is organized
by TOBB to serve this purpose.

Teksan Generator, Member of the Board Elif Ata Erduran attended the
“Turkey's Entrepreneur Woman Power Meeting” organized in Trabzon
on April 26, 2018, and shared her experiences about the business

life. The event, which was held at Osman Turan Congress Center of
Karadeniz Technical University, attracted great interest.

During the meeting, the importance of women'’s participation in
business life was emphasized and successful women should convey
their knowledge to the young people, who are the owners of future.
Also, the importance of creating a producing and self-sufficient
powerful structure with an economic order where women will play an
active role was underlined.
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DUNYA GAZETESi KOSE YAZARI
HiLMi DEVELI TEKSAN’IN
KOCAELi FABRIKASI’NI
ZiYARET ETTi

Teksan Jenerator'in Kocaeli Serbest Bolge'deki yeni fabrikasinda
birbirinden degerli misafirlerimizi agirlamaya devam ediyoruz.
Tlrkiye'nin en blylk jenerator tretim Ussti olan fabrikamizin
ziyaretcileri arasina Diinya Gazetesi Kdse Yazari Hilmi Develi de
katildi.

Fabrika gezisi sirasinda Hilmi Develi'ye Yénetim Kurulu
Baskanimiz Ozdemir Ata, Yonetim Kurulu Uyemiz Burak
Basegmezler ve Fabrika Mudirimiz Emrullah Kaymaz eslik etti.
Teksan ekibi sirket ile ilgili bilgilere ek olarak Kocaeli'ndeki yeni
fabrikanin insa sirecive Uretim sistemleri ile ilgili bilgileri Hilmi
Develi ile paylasti.

Teksan'in basari oykisitnt kdsesine tasiyan Hilmi Develi, markanin
kurulusundan baslayarak ceyrek asra yaklasan tarihcesine
degindi.

DUNYA COLUMNIST HILMI
DEVELI VISITED TEKSAN’S
KOCAELI FACTORY

Teksan Generator's new factory in the Kocaeli Free Zone continues to
host valuable guests. Dunya columnist Hilmi Develi visited the factory,
the largest generator set production base in Turkey.

During the factory tour, Chairman Ozdemir Ata, Member of the

Board Burak Basegmezler and Factory Manager Emrullah Kaymaz
accompanied to Hilmi Develi. The Teksan team informed him about the
company as well as construction process and production systems of
this new factory in Kocaeli.

Hilmi Develi covered Teksan's success story in his column and

mentioned about the brand’s almost a quarter-century old history
starting from its foundation.
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insana Saygl
Odiilleri 2018

KARIYER.NET'iN INSANA
SAYGI 6DULU BiR KEZ DAHA
TEKSAN'IN...

Tiirkiye’nin en prestijli insan kaynaklari édiilleri, insan
Kaynaklari Zirvesi kapsaminda bu yil 17. kez sahiplerini buldu.
Tiim calismalarini “6nce insan” felsefesine gore planlayan
Teksan Jenerator, Kariyer.net’in ana sponsorlugunda
diizenlenen insan Kaynaklari Zirvesi’nde, insana Saygi Odiili'ne
yeniden layik goriildii.

insan Kaynaklari alanindaki 6zenli calismalari 6ne cikarmak ve
kamuoyu ile paylasmak amaciyla dizenlenen Kariyer.net Insana
Saygi Oddilleri, Insan Kaynaklari Zirvesi kapsaminda 09 Mayis 2018
tarihinde Volkswagen Arena’da diizenlenen torenle verildi. Odagina
insanialan IKyapilanmasi ile dikkat ceken Teksan Jenerator, is
basvurusunda bulunan adaylara vermis oldugu yiiksek deger
neticesinde Insan Kaynaklari Zirvesi'nde Insana Saygi Odili'ni
almaya hak kazandi.
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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 Jeneratér,
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.

,-_-L-
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TEKSAN WINS KARIYER.NET’S
RESPECT FOR HUMAN AWARD
AGAIN...

The most prestigious prizes of Turkey in the field of human
resources were awarded for 17th time during the Human
Resources Summit. Planning its all operations based on the
philosophy of “people first”, Teksan Generator was awarded
again the Respect for Human Award at the Human Resources
Summit held under the main sponsorship of Kariyer.net.

Organized with a view to highlight the careful efforts in the field

of human resources and share them with the public, Kariyer.net’s
Respect for Human Awards were presented during a ceremony held

at Volkswagen Arena on May 09, 2018, during the Human Resources
Summit. Attracting attention with its HR structure with a main focus on
people, Teksan Generator won the Respect for Human Award during
the Human Resources Summit due to the high value it gives to job
applicants.

insana Sayg Odil

TEKSAN JENERATOR

Y TEKSAN

The awarded companies were evaluated based on the criteria of fast
response to applications, highest level of creating job oppurtunities
and being the most applied company. Companies who have met these
criterias throughout the year won the Respect for Human Award.

Employing about 700 people as part of its organization, Teksan
Generator brings in the idea of “us”in its employees since the
foundation of company. The company offers training and development
programmes and career maps that will contribute to personal and
professional development of all employees in areas of technical topics,
sales, production and marketing. Company employees are subjected to
rotation and work in a position based on their qualifications.
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TEKSAN ULUSLARARASI
AR-GE, INOVASYON VE
TEKNOLOJi YONETIMI
KONGRESI’NE KATILDI

Teknoloji ve inovasyon hizla tim hayatimiza yayilirken gelecek
bu iki kavram Uzerinden tasarlaniyor. Her giin yeni bir teknoloji
ile tanistigimiz glinimuzde Gzerinde en cok konusulan konularin
basinda teknoloji geliyor.

Okan Universitesi 18 Mayis 2018 tarihinde Uluslararasi Ar-Ge,
Inovasyon ve Teknoloji Yonetimi Kongresi'ni diizenledi. Kongre
kapsaminda Inovasyon, Yeni Uriin Gelistirme, Girisimcilik,

Girisimcilik Finansmani, Ar-Ge ve inovasyon ile Uluslararasilasma,

Teknoloji Yonetimi, Lojistik ve Tekstil Sektorlerinde Ar-Ge ve
Finansman Yatirim Teknolojileri konu basliklari altinda sosyal ve
fen bilimleri alanlarinda calisan akademisyenler ve profesyoneller
ayni platformda bulustu.
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Teknoloji ve inovasyon yatirimlari ile sektorinde 6ne ¢ikan Teksan
da etkinlikte yerini aldi. Kongreye Teksan Ar-Ge Muddurd

Hakan Dogan, Ar-Ge Sefi Murat Uysal ve Uzman Ar-Ge Mihendisi
Ugur Olmez katild!.

Teksan Ar-Ge Miihendisi Ugur Olmez'in dizel jeneratérlerin giriilti
analizine yénelik yeni bir metodu anlattigi “Dizel Jeneratérlerin
Koherens Fonksiyonu ile Gurultl Analizi” baslikli sunumu
katiimcilar tarafindan yogun ilgi gérdd. Gurultd analiziicin
matematiksel bir yontem olan koherens fonksiyonunun kullanildigi
metotta yapisal titresimlerin dizel jeneratorlerin gurilti
problemine etkisi koherens fonksiyonu yontemiyle arastirildi.
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AUGUST

TEKSAN ATTENDED
INTERNATIONAL R&D,
INNOVATION AND
TECHNOLOGY MANAGEMENT
CONGRESS

As technology and innovation spreads fast in all areas of our lives,
the future is designed based on these two concepts. Technology is
one of the most covered topics at our time when a new technology is
developed every day.

Okan University organized the International R&D, Innovation and
Technology Management Congress on May 18, 2018. During the
congress, academicians and professionals met who work in social

and scientific fields in areas of Innovation, New Product Development,
Entrepreneurship, Entrepreneurship Finance, R&D and Innovation and
Internationalization, Technology Management, and R&D and Financing
Investment Technologies in Logistics and Textile Sectors.

Teksan, which stands out in the sector with its investments in
technology and innovation, participated in the event as well. Teksan
was represented by R&D Manager Hakan Dogan, R&D Chief Murat
Uysal and Senior R&D Engineer Ugur Olmez during the congress.

Teksan R&D Engineer Ugur Olmez's presentation entitled “Noise
Analysis of Diesel Generators with Coherence Function”, which
describes a new method for noise analysis of diesel generator sets,
attracted great interest from participants. The method, where
coherence function is used as a mathematical technique for noise
analysis, looks into the impact of structural vibrations on the noise
problem of diesel generator sets using the coherence function.
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TEKSAN KUREK
TAKIMI DRAGON BOT
YARISLARINDAYDI

2010 yiindan bu yana Dragon Fesativali'nin enerji
sponsorlugunu iistlenen Teksan Jenerator gelenegi bu yil

da bozmadi. Teksan bir yanda Dragon Festivali'nin enerjisini
saglarken diger yandan ekibinin yarislardaki performansiile
iddiasini ortaya koydu.

Turkiye'nin kurumlar arasinda gerceklestirilen en buyuk
etkinliklerinden biri olan Dragon Festivali bu yil da calisanlara
keyifli anlar yasatti. 12-13 Mayis 2018 tarihlerinde Maltepe
Orhangazi Sehir Parki'nda gerceklesen festival farkli sektorlerden
pek cok markayi bir araya getirdi.

Dragon Festivali'nin kesintisiz enerji sponsorlugunu Ustlenen
Teksan, festivali enerjisiz birakmayarak festival alaninin elektrik
ihtiyacini karsiladi. Festivalin en renkli ve enerjik takimlarindan
biri olarak dikkatleri Gzerine ceken Teksan ekibi izleyenlere ve
rakiplerine keyifli anlar yasatti. Teksan Jenerator Kirek Takimi
bugiine kadarki basarisini Fun Sport kategorisinde elde ettigi

ikincilik ile devam ettirdi.
Teksan Jenerator ekibi “"Hep Destek Tam Destek” slogani esliginde

is arkadaslarindan aldiklari glc ile yeni basarilara dogru kirek
cekmeye 2018 yili Eyliul etabinda da devam edecek.
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TEKSAN ROWING TEAM
COMPETED IN DRAGON BOAT
RACES

Supporting the Dragon Festival as energy sponsor since 2010,
Teksan Generator maintained the tradition this year. While
supplying the energy for Dragon Festival, Teksan stood out with
its team’s performance in the races.

One of the biggest events held among the organizations in Turkey,
Dragon Festival pleased the employees this year again. Organized at
Maltepe Orhangazi City Park on May 12-13, 2018, the festival brought
together many corporations from different sectors.

Serving as the uninterrupted energy sponsor of the Dragon Festival,
Teksan did not leave the festival without energy and supplied electricity
for the festival area. Teksan's team attracted interest as one of the
most colorful and dynamic teams of the festival and offered pleasant
moments for spectators and rivals. Teksan Generator's Rowing Team
maintained its long-lasting success by coming in second in the Fun
Sport category.

Teksan Generator Team will continue rowing in the September stage
of 2018 for new achieverents with the power it draws from the
colleagues under the motto "Always Support Full Support”.
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SATIS VE PAZARLAMADAN
SORUMLU YONETIM KURULU
UYESi BURAK BASEGMEZLER
ILE KEYiFLi BIR SOYLESI

Sirketiniz acisindan 2017 yilinin genel bir degerlendirmesini
yaparak 2018 yiliicin belirlediginiz hedef ve beklentilerinizi
aciklar misiniz?
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Istikrarli bir blytime cizgisine sahibiz ve sektoriin tizerinde
rakamlarda, cift haneli blytyoruz. 2017 yili biylimeye devam
ettigimiz, satislarimizi ve ihracatimizi artirdigimiz bir yil oldu.
Uretimimizin ylzde 60'ini ihrac ediyoruz. Geride biraktigimiz yil
diinya genelinde yasanan sikintilara ragmen pazar cesitliligimiz
sayesinde ihracatimizi artirmayi basardik. 2017 yilini yaklasik
400 milyon TL konsolide ciro ve yiizde 25 oraninda biyime ile
tamamladik. Ayni dénemde ihracatimiz ise 200 milyon TL olarak
gerceklesti. 2017 yilindaki bliyimemiz agirlikli olarak ihracattan
geldi.

Ihracat basarimizla TiM “TUrk\'ye'mnv\'lk 1000 Ihracatci Firmas”
arasinda yer aliyoruz. Ayni zamanda Istanbul Sanayi Odasi'nin
Tirkiye'nin En Buyuk 500 Sanayi Sirketi arasindayiz.

Teksan olarak 2018 yilina iliskin hedefimiz ise cift haneli biyime
ivmemizi stirdiirmek olacak. Ozellikle Ar-Ge calismalarina
yogunlasacagiz. Hibrit teknolojisi ile yeni Grin tasarimlari ve bu
alandaki Urtn portféyimuzu gelistirmek baslica hedeflerimiz
arasinda bulunuyor. Uriinlerimizi 128 tilkeye ihrac ediyoruz. Mevcut
pazarlardaki payimizi artirmak yaninda ihracat pazarlarimiza
yenilerini eklemek icin de calismalarimiz devam edecek.

Gectigimiz yil Tlrkiye'nin en biylk jenerator tretim kapasitesine
sahip olan Kocaeli Serbest Bélge'deki ikinci fabrikamizi devreye
aldik. 2018 yilinda makine parkurumuza yapacagimiz yatirimlar
on plana cikacak. Ayni zamanda tesis genislemelerine ve
yenilemelerine yonelik yatirim planlarimiz bulunuyor.

Sektoriiniiziin gelisim cizgisi ile ilgili neler soylemek istersiniz.
Tiirkiye'de ve diinyada sektoriin geldigi nokta, teknoloji alaninda
yasanan gelismeler ve trendlerden bahseder misiniz?

Tirkiye jenerator sektorl cok genc ve gelisime acik bir yapiya
sahip... Tuketicilerin kalite beklentisinin artmasi ve yasam
konforunun devamiicin kesintisiz enerjiye duyulan ihtiyac jenerator
pazarinin buyimesini destekliyor.

Altyapi ve insaat projeleri jeneratore olan talebi artiriyor.
Oniimiizdeki birkac yilicinde sektdrdeki biiylimeyi artiracak
etkenler arasinda altyapi ve insaat projelerinin yani sira

saglik sektorinde yapilacak yatirimlar ve yapilmasi planlanan
hastanelerin etkisi blytk. Tirkiye'nin Dogu Avrupa ve
Ortadogu’daki en biylk jenerator Ureticilerinden biri olmasi ve
Serbest Bolgelerde Avrupali ithalatcilara sunulan vergi avantajlari
da Turkiye jenerator pazarinda bUyimeyi destekliyor. Ortadogu ve
Afrika pazarina cografiyakinligi Turkiye'yi jenerator ihracatinda
avantajli bir konuma yukseltiyor. Turkiye bolgenin en blyik
jenerator ihracatcilari arasinda yer aliyor.

Ar-Ge ve inovasyon son donemlerin giindemden diismeyen konu
basliklari arasinda yer aliyor. Teksan Jenerator’iin Ar-Ge ve
inovasyona yaklasimini 6grenebilir miyiz?
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Ulkemizin gelismesi ve global rekabette 6ne cikabilmesi icin
Ar-Ge ve inovasyon calismalarinin tesvik edilmesi blyiik 5nem
tasiyor. Ithalat kalemlerinin yerlilestirilmesine yonelik Ar-Ge
merkezlerinin yaptiklari ortak projelerin son derece 6nemli
olduguna inaniyoruz. Bu baglamda farkli Ar-Ge merkezleriyle
halihazirda ylurittigimuz calismalarimizin yani sira olasi yeni
ortak projelere de sicak bakiyoruz. Sektorde ilkleri basaran

bir marka olarak teknoloji gelistirme konusundaki onci
kimligimizi pekistirip daha da yukariya tasimak icin hiz kesmeden
calismalarimiza devam ediyoruz.

Gectigimiz yil Ar-Ge Merkezi oldunuz. Ar-Ge Merkezinizile
firmaniza ve sektore neler kazandirmayi hedefliyorsunuz?

Ar-Ge departmanimiz katma degeri ylksek triin gelistirme ve
Uretme konusundaki basarisini dnimuzdeki sirecte de devam
ettirecek. Yaptigimiz calismalar sonucunda 30-550 kVA giic
araliginda tim ekipmanlari Turkiye'de tretilmis, ytizde 100 yerli
Uriin gamiolusturduk. Yaptigimiz calisma ile olusturdugumuz yeni
Urdn gamimiz tlkemizde bir ilk. Rakiplerine gore daha ileri teknik
ozelliklere sahip olan yiizde 100 yerli olan yeni jeneratorlerimiz
Ulke sartlarina gore Ustin ozellikler iceriyor.

Hepsi alaninda uzman elektronik ve makine mihendislerinden
olusan Ar-Ge ekibimiz, merkezimizde musteri ihtiyaclari ve pazar
beklentileri dogrultusunda yeni teknolojiler Gizerine calismalar
yurituyor. Ilerleyen donemde Ar-Ge Merkezimizde jenerator

ana komponentlerinde yerlilestirme, gaz yakitli motorlar, hibrit
teknolojisinde depolama, titresim, akustik, yakit tasarrufu ve
biyogaz gibi projelere yonelik calismalarimiz devam edecek.

Satis Sonrasi Hizmetler konusunda Teksan Jenerator’iin nasil
bir yapilanmasi var? Bu alanda sirketinizi rakiplerinden ayiran
ve one cikaran dzellikler nelerdir?

Gunumizde miusteriler bir Uriind alacagi zaman triinin kalitesi
kadar satis sonrasi hizmetlerdeki uzmanligi ve hizina da dikkat
ediyor. lyi bir satis sonrasi ekibine ve yaygin bir hizmet agina sahip

firmalar bu konuda fark yaratarak rakiplerinin arasindan siyriliyor.

Teksan olarak urin kalitemiz kadar satis sonrasi hizmetlerdeki

SOYLESI /

uzmanligimiz ile tercih ediliyoruz. 8 Bolge Mudurligimuz ve

20'ye yakin bayimiz bulunuyor. Ayrica deneyimli ekibimizle yilda

50 bine yakin noktaya servis veriyoruz. Uriinlerimizin bakim ve
kontrollerini gerceklestirmek Uzere glicld bir satis sonrasi servis
agina sahibiz. En 6nemli 6zelliklerimizden biri de ulasilabilir

bir marka olmamiz. Misterilerimiz 7/24 bize ulasarak istek ve
sorunlarini paylasabiliyorlar. Ilgili ekibimiz en kisa sirede soruna
midahale ederek cozim getiriyor.

Kesintisiz enerji saglamada en 6nemli ekipman olan jeneratorlerin
daha uzun 6murli olmasi icin periyodik bakimlarinin dizenli
olarak yapilmasi gerekiyor. Periyodik bakimlarin uzman

ekiplerce yapilmasi ve parca degisimlerinde orijinal ekipmanlarin
kullanilmasi kritik bir 6neme sahip. Jeneratorlerde bakimin
onemine dikkat cekmek icin bu yil sektorde bir ilki hayata gecirdik.
2 yil olan garanti stiresini 5 yila cikardik. Yil boyunca yeni jenerator
alan musterilerimizden 5 yillik bakim sozlesmesi imzalayanlara 5
yil garanti hakki veriyoruz. Ustelik yogun ilgi géren uygulamadan
yilsonuna kadar yararlanan herkese Teksan'in ayricalikli
hizmetlerinden biri olan Uzaktan Izleme ve Kontrol moddilini de
hediye ediyoruz.

Teksan Uzaktan izleme ve Yonetim Sisteminin 6zelliklerini ve
kullanicilara katkilarini 6grenebilir miyiz?

Teknolojik inovasyonlarda onci olan Teksan, mesafeleri ortadan
kaldiran uzaktan izleme sistemi ile ister Turkiye'de, isterse
Nepal'de olsun jeneratdr calisma ve performans verilerini

anlik olarak takip edebiliyor. GSM ve internet teknolojileriyle
desteklenen Teksan Uzaktan Izleme ve Yonetim Sistemi, kullanici
dostu ara ylzl sayesinde sadece masatisti bilgisayarlardan degil
dizUstu bilgisayar, tablet veya akilli telefon tzerinden jenerator
setlerinizi test edilebiliyor, uzaktan calistirip durdurulabiliyor ve
ariza tespitiile ariza olay kayitlari incelemesi yapilabiliyor. Teknik
ekiplerin sahaya gitmelerine gerek kalmadan sorunlarin daha
kisa strede giderilmesine imkan saglayan bu sistem jenerator
setlerinin onarim ve servis maliyetlerinde tasarruf sagliyor.
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A PLEASANT CONVERSATION
WITH BURAK BASEGMEZLER,
MEMBER OF THE BOARD SALES
AND MARKETING

Would you please make an overall evaluation of 2017 for your
company and explain the targets and expectations you set for 2018?

We have a steady growth trend and we grow in double digits above

the figures in the sector. 2017 was a year when we kept growing

and increasing our sales and exports. We export 60 percent of our
production. Despite the global difficulties last year, we managed to
increase our exports thanks to our market diversity. We completed the
year 2017 with approximately 400 million TL consolidated turnover and
25% growth. In the same period, our exports amounted to 200 million
TL. Our growth in 2017 was mainly from exports.

With our success in exports, we are one of the “Top 1000 Turkish
Exporter Companies” ranking of TIM. We are also one of the Top 500
Turkish Industrial Companies of Istanbul Chamber of Commerce.

As Teksan, our target for 2018 will be to maintain our double-digit
growth. Especially we will focus on R&D activities. Introducing new
product designs with hybrid technology and developing our product
range in this field are among our main targets. We export our products

to 128 countries. In addition to increasing our share in existing markets,
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our efforts will continue to enter new export markets.

Last year, we commissioned our second factory at Kocaeli Free Zone,
which has the biggest generator set production capacity in Turkey. We
will make investments in machinery park in 2018. At the same time, we
have investment plans for facility expansions and renovations.

What do you want to say about the development trend of your sector?
Would you mention about the level of sector in Turkey and the world
as well as the developments and trends in technology?

Turkish generator set sector is very young and open to development...
Increased expectations of consumers for quality and the need for
uninterrupted energy to maintain the comfort supports the growth of
generator set market.

Infrastructure and construction projects are also increasing the
demand for generator sets. Infrastructure and construction projects,
as well as the investments to be made in the healthcare sector and
the hospitals planned to be built will have a great impact on growth in
the sector over the next few years. Also, the fact that Turkey is one of
biggest generator set producers in Eastern Europe and Middle East
and tax advantages offered for European exporters in the Free Zones
supports the growth of Turkey in the generator set market.

Geographical proximity to the Middle East and Africa markets puts
Turkey in an advantageous position in generator set exports. Turkey is
among the largest generator set exporters in the region.
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R&D and innovation are the most discussed recent topics in the
sector. Would you please tell us about Teksan Generator approach
about R&D and innovation?

It is important to promote R&D and innovation efforts so that our
country can develop and stand out in the global competition. We
believe that the joint projects performed by the R&D centers for the
localization of import items are extremely important. In this context,
we of course welcome new joint projects, in addition to our ongoing
activities with different R&D centers. As a brand of the firsts in the
sector, we continue our efforts without compromising our pioneering
identity in technology development and moving it up further.

You became a R&D Center last year. What do you want to bring in
your company and the sector with the R&D Center?

Our R&D department will continue its success in high value product
development and production in the future. As a result of our activities,
we have created a 100% domestic product range that is produced in
Turkey with all equipments between a power range of 30-550 kVA. The
new product range we have created after such activities is a first in
our country. Our new 100% domestic generator set, which have more
advanced technical features than their rivals, have superior features
considering the conditions in Turkey.

Our R&D team, which consists of expert electronic and mechanical
engineers, is working on new technologies at the center in line with
customer needs and market expectations. In the upcoming period,
our R&D center will continue to work on projects such as localization
of generator set main components, gas-fired engines, and storage in
hybrid technology, vibration, acoustics, fuel economy and biogas.
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What is the structure of Teksan Generator in After-Sales Services?
What are the features that distinguish your company from its
competitors and make it stand out?

Today, when customers buy a product, they pay attention to the quality
of product as well as the expertise and speed of after-sales services.
Companies that have a good after-sales team and a widespread
service network stand out in the competition by making a difference in
this field. We, as Teksan, are preferred thanks to our expertise in after
sales services as well as our product quality. We are 8 Regional Offices
and about 20 dealers. We also serve for about 50 thousand locations a
year with our experienced team. We have a strong after-sales service
network to carry out maintenances and inspections of our products.
One of our most important features is that we are an accessible brand.
Our customers can contact us 24/7 and share their demands and
problems. Our team responds to the problem and solves it as soon as
possible.

Would you tell us about the features of Teksan’s Remote Monitoring
and Management System and its benefits for the users?

With its remote monitoring system, Teksan, a leading brand in
technological innovations, can monitor generator set operation

and performance data in real time whether it is in Turkey or Nepal.
Supported by GSM and internet technologies, Teksan's Remote
Monitoring and Management System can test your generator sets, turn
on and off the generator sets, perform troubleshooting and review
failure incident records remotely on just desktop computers but also
laptops, tablets or smartphones thanks to its user-friendly interface.
With this system, technical teams do not need to visit the site, which
allows for elimination of problems in a shorter period of time and
saves repair and service costs of generator sets.
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Dizel Jeneratorlerin Koherens
Fonksiyonu ile Guriltii Analizi

'ﬂ 'l-‘.
'hn-‘
a i
Murat UYSAL

Ugur Olmez
Ar-Ge Sefi Uzman Ar-Ge Mihendisi
R&D Chief

Senior R&D Engineer

Hakan DOGAN
Ar-Ge Midirid
R&D Manager

OZET

Dizel jeneratorler, glinimiizde enerji Uretiminin sirekliligini
saglamada en yaygin kullanilan enerji kaynaklaridir. Dizel
jeneratorlerin enerji Uretimine yaptigi bu katki birtakim dezavantajlari
da beraberinde getirmektedir. Bu dezavantajlardan biri de

jenerator calisirken olusan gurdlti problemidir. Dizel jeneratorlerin
olusturdugu giriltlyd azaltmak icin farkli yontemler bulunmaktadir.
Bununla birlikte, bu yontemleri uygulamak icin gurdltinin
kaynaginin bulunmasi 6nem arz etmektedir. Dizel jeneratorlerin
gurdlti olusturmasinin pek cok nedeni vardir. Bu nedenlerden
biride, jeneratérin calismasindan kaynakli titresimlerin olusturdugu
gurdltilerdir. Bu calismanin amaci, dizel jeneratorlerin titresiminden
kaynaklanan gurdltilerin tespit edilmesidir. Bu calismada,

jenerator tarafindan olusturulan ses dalgalariyla jeneratérin yapisal
titresimleri arasindaki iliskiyi belirlemek icin koherens fonksiyonu
kullanilmistir. Bu baglamda, koherens analizi yapmak ve jeneratorin
ses ve titresim verilerini daha iyi analiz etmek icin bir yazilim ara
ylzi tasarlanmistir. Ses ve titresim verilerini koherens fonksiyonuna
aktararak frekans alanindaki ses ve titresim sinyallerinin iliskisi
gozlemlenmistir. Koherens fonksiyonu kullanilarak, jeneratorin
titresiminden kaynaklanan gurdltinin frekans degerleri tespit
edilmistir.

Anahtar Kelimeler: koherens, ses, titresim, dizel jenerator.
GiRiS

Gunlmiuzde enerji ihtiyaclari her gecen glin artmaktadir ve enerjinin
strekliliginin saglanmasi 6nem arz etmektedir. Hastaneler, data
centerlar ve telekomunikasyon sistemleri basta olmak tizere enerji
kesintilerine toleransi olmayan alanlarda enerjinin strekliliginin
saglanmasi daha da dnemlidir. Dizel jeneratérler, enerji kesintilerini
cok hizli bir sekilde algilar ve enerji devamliligi saglayacak

sekilde cok kisa bir stirede calismaya baslarlar. Bu nedenle,

dizel jeneratorler enerji devamliligini saglamak icin yaygin olarak
kullanilmaktadir. Dizel jeneratérlerin bu kadar yaygin kullanilmasi
bircok farkli soruna neden olmaktadir. Bu sorunlardan birisi de dizel
jeneratorin calismasi sirasinda ortaya cikan gurilti problemidir.
Cogu endustriyel makinede oldugu gibi dizel jeneratérler de gurilti
kirliligine neden olur ve cevrenin konforunu disirlr. Bu nedenle
dizel jeneratorlerin tasarimindan dretimine kadar tim asamalarda
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gurdltt sorunlari g6z 6niinde bulundurulmali ve bu soruna karsi
onlemler alinmalidir. Dizel jeneratorlerdeki glrilti sorunlarini
cozmek icin dncelikle guriltd kaynagini belirlemek gerekir. Dizel
jeneratorlerde girultiye neden olan bircok kaynak bulunmaktadir.
Jenerator setlerinde gurdltiye neden olan baslica kaynaklar
sunlardir:

e Motor blogu gurultusd,

e Radyator fani guriltusd,

e AC jenerator guriltisd,

e Endiksiyon glrdltisd,

e Egzoz guriltisd,

e Yapisal titresimlerden kaynakli guriltiler,

Radyator
Egzoz

[ / .
<o QRSP

AC Jenerator

§ -

l. ’1' 'i'f’ un

Titresim Izolatorleri Motor Blogu

Sekil 1: Dizel jeneratordeki guriltu kaynaklari [1].

Bu calismada, yapisal titresimlerden kaynaklanan gurdiltilerin tespit
edilmesi amaclanmistir. Motor, alternator ve radyatér gibi dizel
jeneratoriin donen parcalari dengesiz kuvvetler olusturmaktadir. Bu
kuvvetler, dizel jeneratorin mekanik kisminda yapisal titresimler
olusturmaktadirlar. Jeneratoriin yapisal titresimleri disik

frekans guriltilerine neden olmaktadir [1]. Yapisal titresimlerden
kaynaklanan gurdltiiniin saptanmasi, jenerator setinin glrultd
seviyesini azaltmada 6nemli katkilar saglayacaktir.

Yapisal titresim ve guriilti arasinda bir iliski kurmak icin ses ve
titresim verileri frekans bandinda incelenmis, ancak ortak bir frekans
degeri tespit edilememistir. Bu nedenle, ses ve titresim verileri
arasinda bir iliski kurabilmek icin koherens analizi yapilmasina karar
verilmistir. Hem koherens analizi hem de jeneratorle ilgili baska ses
ve titresim analizleri yapmak icin bir yazilim gelistirilmis, ve yazilimin
kullanici tarafindan kullanimini kolaylastiracak sekilde bir yazilim ara
ylzi tasarlanmistir.

Bu calismada, jeneratoriin ses ve titresim verileri, bir mikrofon ve

bir titresim sensori vasitasiyla veri toplama cihazina aktarilmistir.
Veri toplama cihazi, dis cevreden gelen fiziksel sinyalleri gerekli
yikseltme ve donustirme islemlerinden sonra bilgisayara aktarma
islevini gormektedir. Bilgisayar ortamina alinan bu sinyaller,
tasarlanan yazilim araciligiyla, gerekli sinyal isleme calismalarindan
sonra istenen formata dontsturdlir. Elde edilen sinyaller, koherens
fonksiyonu girdisi olarak alinir. Fonksiyon ciktisi olarak iki sinyal
arasinda bir iliski elde edilir.
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Bu yazilim ve ara yiz ekrani kullanilarak, dizel jeneratoriin ses ve
titresim seviyeleri hesaplanmis ve Hizli Fourier Dontstimu (FFT) ile
bu verilerin frekans analizi yapilmistir. Ek olarak, 1/1 ve 1/3 oktav
bant degerleri grafiksel olarak elde edilmis ve oktav seviyeleri
hesaplanmistir. Titresim sensoriinden gelen analog sinyal, sinyal
isleme sonrasinda hiz, ivmelenme ve yer degistirme degerleri grafik
ve RMS (Ortalama Karekaok) olarak elde edilmistir.

MATERYAL VE YONTEM

Bu calismada, dizel jeneratorlerin ses ve titresim verileri arasindaki
iliskiyi bulmak icin koherens fonksiyonu kullanilmistir. Ses ve
titresim olcimlerinde bir akustik mikrofon ile bir ivme dlcer
kullanitmistir. Mikrofon ve ivme dlcerden gelen analog sinyaller,

bir veri toplama cihazi kullanilarak bilgisayara aktaritmistir.
Bilgisayara aktarilan ses ve titresim verilerinin koherens analizi
tasarlanan yazilim ile gerceklestirilmistir. Ses verilerinin frekans
alani analizi ve oktav bandi analizi, tasarlanan yazilim kullanilarak
gerceklestirilmistir. Bu yazilim ile, titresim verilerinin ivmelenme, hiz
ve yer degistirme degerleri frekans alaninda incelenmis olup RMS
degerleri hesaplanmistir. Frekans analizi hesaplamalari FFT analizi
kullanilarak yapitmistir.

Olciim Ekipmani

Dizel jeneratorin ses ve titresim dlciimlerinde, bir veri toplama
cihazi ile birlikte bir mikrofon ve bir ivme olcer kullanilmistir. Ses
6lctmleri icin akustik mikrofon ve on yikseltec (preamplifikatér)
ekipmanina sahip bir mikrofon kiti kullanilmistir. Jenerator ses
6lcimu icin, bir basing alani 6lcim sistemi ile bir 6n-polarize

ve 6n ylkseltec devresine sahip ve 1/4 inc capinda bir akustik
mikrofon kullanilmistir. Bu mikrofon, ortam ses dalgalarinin basinc
dalgalanmalarini bir voltaj seviyesine donustirmektedir. Mikrofon
bilesenleri ve ic yapisi asagida gosterilmektedir.

Izgarali
. baghik

Diyafram

Arka
panel

Govde

_ Yaltier m

Mikrofon Bilesenleri !

. ¢

Sekil 2: a) Mikrofon ic ekipmanlari. b) Mikrofon kiti.
c) Mikrofon ve 6n yiikseltec (ayri ayri)

[2].Kullanilan mikrofonun teknik ozellikleri
asagidaki tabloda verilmektedir.

Teknlle Ozeliibier

Akustik

boiknoton Capr L g 6 )

Duyarhlik {290 Hr de) 1 V. Pa

Frckans Aralif (= 2 JdB) A4-70000 Hz
[ Borulma Ll (%3 boralma) | 165 dB

Cevresel

Cahsma Sicaldiga | <40+ 120°C

Dizel jeneratorin titresim 6lcimu icin + 50g 6lctim dlcegine sahip
bir ivmedlcer kullanitmistir. Bu ivmedlcer 3 eksenli minyatir IEPE
(Entegre Elektronik Piezo-Elektrik) ivmedlcerdir. 12 kHz frekansa
kadar sabit bir frekans yaniti saglayan piezo seramik kristalleri
icermektedir [3]. Asagida ivmedlcerin frekans yanitini gésteren bir
sekil verilmektedir.

Tipik Frekans Yamt1

Frekans Yanit

- . . . .

Frekans (Hz)

Sekil 3: lvmedlcer ve frekans yaniti egrisi [3].

Titresim olctimde kullanilan ivmedlcerin teknik ozelliklerini gosteren
tablo asagida verilmektedir.

Ivinellgerin Ozellikler | Notlar

Dinamik

Olgiim Aralia =50g

Duyarhlik 100 mV/e £ %ul10

Frekans Cevaly L-T000 Hz & 10
Dogal Frekans 37000 Hz.

Elekirik

Coalisia Voliaj [3-30 VI

Ulyartum Akum 2-10 mA

Cevresel

Calisma Sicaklify 5841 25°C

Depolama Sicaklifa S5/+125%C
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Fiziksel ortamdan ses ve titresim dlctiimlerini toplamak ve bunlari
bilgisayar ortamina aktarmak icin IEPE sensorlerinden ylksek
dogrulukta dlctim yapabilen 4 kanalli bir veri toplama cihazi
kullanitmistir. Cihaz, 51,2 kS/s'lik bir 6rnekleme hiziyla 4 giris
kanalindan es zamanli olarak veri toplayabilmektedir [4]. Veri
toplama cihazina ait bir sekil asagida paylasilmistir.

Sekil 4: Veri toplama cihazi [4].

Veri toplama cihazinin 6zelliklerinin yer aldigr tablo asagida
gosterilmektedir.

Tablo 3: Veri toplama cihazinin Teknik 6zellikleri [4].

“Virl Toplam Clhazims OsliKleel
Giriy Oellikleri
Foznal Sayim 4 Amzlng hanal
u 2 il
Teknik Oaelikes '
Ann Zomanlems Frekass | 13,1072 MHz,
=50
COmdkleme Anah ﬁﬁn.ﬁl e, - Maks 5T 2 ESA.
A Riesime 1] A He. -0, 1 J.E]_

Koherens Fonksiyonu Analizi

Bir 6lcim sisteminden cikan iki veya ikiden fazla sinyal arasindaki
iliskiyi belirlemek icin kullanilan matematiksel yonteme

koherens denmektedir. Zaman alanindaki iki sinyal arasindaki
normallestirilmis capraz korelasyonun karsiligl, frekans alaninda
koherenstir. Koherens fonksiyonu, frekans alaninda x (t) ve y [t) gibi
iki analog sinyal arasindaki benzerligi veren bir fonksiyondur [5].

Asagidaki sekilde cok giris - tek cikis [MISO) bir koherens modeli
gosterilmektedir. Burada X'ler, tek bir cikis olan Y(t] ile iliskili cesitli
girislerdir [6]. Bu model ilk kez motorlardaki guriltu kaynagini
belirlemek icin Goff tarafindan kullanilmistir. Bu modelde Z(t)
korelasyonsuz arka plan guriltisidur [7].
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Sekil 5: Mator MISQ koherens modeli [6].

Frekans alaninda, Y’ () cikisinin ve X(f] girisinin Fourier donisimu
arasindaki iliski su sekildedir:

T = ILE (L]

Giris ve cikis sinyalleri arasindaki aktarim fonksiyonu H(f] asagidaki
denklemle verilmektedir:

i
] 'y ay -
Hifjm= (4]

Burada Sxy () ve SxxIf] asagidaki iliskilerle tanimlanan capraz spektral
glic yogunlugu ve 0z spektral gli¢c yogunlugu fonksiyonlaridir:

= S L i

i = - id

Son cikis fonksiyonu y(t), z(t) ve y'(t) korelasyonsuz gurilti denkleminin (2]
toplamudir ve su sekilde yazilabilir:

By iy m T L
Sl 0+ S )

z(t), x(t) ile iliskisiz oldugundan Sxz teriminin sifira gittigi sonucuna
varilabilir:

Boylece aktarim fonksiyonu asagidaki gibi degistirilebilir:
Giris fonksiyonu Xile cikis Y arasindaki tutarlilik fonksiyonu asagidaki

Wi = -

iliskiyle verilir:

Dizel jeneratorin mekanik titresimleri ve gurdltisi arasindaki koherens
= ._.Il“_ r ]

fonksiyonu C, . iki sinyalin glicld bir sekilde iliskili oldugu frekans

bandini tanimlamak icin hesaplanmistir. Bu fonksiyon matematiksel

olarak su sekilde yazilabilir:

Gyl = 75 = ; — I}

rrits Pl
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Burada, Plv,n] giris sinyalinin (mekanik titresim] capraz giic spectral
yogunlugu ve karsilik gelen cikis sinyalidir (guraltd). P, andP_
ise sirasiyla, dizel jeneratériin mekanik titresimlerinin (X)t ve dizel
jeneratér gurdltastnin Y(t) 6z glic spektrumudur.

Koherens fonksiyonu esas olarak verilen sinyaller arasindaki
benzerligin bir dlclistinl vermektedir ve capraz korelasyon
fonksiyonuyla iliskilidir. Daha spesifik olarak ifade edilecek olursa
koherens bir isaretin baska bir isarete dogrusal bagimuliginin bir
olcisudur [8].

Koherens Analizi icin Yazilim Ara Yiiz Tasarimi

Bu calismada ses ve titresim sinyallerinin korelasyonunu
tespit etmek icin bir sinyal 6lcim ve isleme yazilimi ara yiizi
tasarlanmistir. Bu calisma icin olusturulan yazilim ara yliztinin
gorintisl asagida verilmektedir.

Sekil 6: Ses ve titresim 6lcim yaziliminin ara yizindn gorintisu

Yukarida verilen ara yiiz gorintisiinin sag tarafinda goraldiga gibi,
koherens, ses ve ivmelenme degerleri, dlcim ekraninda 1500 Hz
bant genisliginde analiz edilebilmektedir. Ayni ekranin sol tarafinda,
ayar ve olcim sonuclarini gosteren bir bolim bulunmaktadir.

Bu bolimde, “6lctiimler” sekmesi altinda jenerator ses seviyeleri

ve ivmelenme, hiz ve yer degistirme RMS degerlerini gdsteren
gostergeler bulunmaktadir.

Yazilim ara yuzinin grafiksel gésteriminin sag kisminda acilan itk
sekmede koherens, ses seviyesi ve titresim seviyesi analizi yapilabilir.
Ek olarak, bu bolumin diger sekmelerinde hiz, yer degistirme, 1/1

ve 1/3 oktav bant analizi yapilmasini saglayan grafiksel gostergeler
bulunmaktadir. Kisacasl, hazirlanan yazilim ile jeneratorin ses ve
titresim olcUmlerinin ayrintili analizinin yapilmasi ve guriltiye neden
olan yapisal titresimlerin kaynaginin bulunmasi amaclanmaktadir.

DENEYSEL SONUCLAR

Bu calismada, dizel jeneratorlerin ses ve titresim verileri arasindaki
iliskiyi bulmak icin 21 kVA'lik standby glice sahip bir jenerator
secilmistir. Jeneratorde 4 silindirli bir Mitsubishi dizel motor
bulunmaktadir. Dizel jeneratérlerde ses 6lcimu yaparken, 1S0 8528-
10 standardinda tavsiye edilen calisma gicti, kW cinsinden nominal
jenerator gcuiniin %75'idir.

Bu nedenle dizel jeneratdr, test esnasinda, jeneratorin nominal
glclnin %75'i kadar olan 11,5 kW'lik yik altinda calistiritmistir.

Bu test calismasinda, jeneratoriin bircok farkli noktasindan ses ve
gurdltd olctimleri alinmis ve koherens analizine tabi tutulmustur. Dizel
jeneratoriin deney diizenegi ve ivmedlcerin yerlesimini gosteren sekiller
asagida gosterilmektedir.
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Sekil 7: Jenerator test diizenegi

Jenerator dlciminde kullanilan mikrofonun ve ivmedlcerin
bulundugu yerin goriintiisii yukarida gésterilmektedir. Olctim
sirasinda mikrofon, ivmedlcerin konuldugu ylizeyden 1 metre
uzaklikta tam ortada sabit tutulmustur. lvmedlcerle, asagidaki
sekilde isaretlenmis tim noktalardan élctimler alinmistir.
Jeneratordeki 59 farkli noktadan alinan titresim ve ses dlctimleriyle
koherens degerleri incelenmistir. Testlerin sonunda, koherens
degeri ylksek olan noktalar belirlenmistir. Koherens analizi
sonucunda guriltlye neden olan titresim noktalari belirlenmistir.
Kritik noktalar belirlenirken, koherens degerinin yani sira ses ve
titresim verileri de dikkate alinmistir.
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Sekil 8: Titresim 6lcim noktalart. a) Kabin sol tarafi. b) Kabin sag
tarafi. ] Kabin on tarafi. d) Kabin arka tarafi. e) Sasi Ust tarafi. )
Kabin Ust tarafi. Kanopinin sag tarafi. ¢] Kanopinin 6n tarafi. d)
Kanopinin arka tarafi. e] Sasinin Ust tarafi. f) Kanopinin Ust tarafi.
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Asagida jeneratdrin koherens, ses ve titresim dlcimlerine ait 6rnek bir
grafik gosterilmektedir. Bu 6lcim grafikleri 5. 6lcim noktasina aittir.
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Sekil 9: Koherens, ses ve titresim olcim grafikleri.

Yapilan olcimlerin ve degerlendirmelerin sonucunda, jeneratdr
kabini Gzerinde kritik frekanslara sahip noktalar asagidaki tabloda
gosterilmektedir.

Tablo 4: Kritik degerlere sahip 6lcim noktalarinin test sonuclari.
fin
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SONUC

Bu calismada, dizel jeneratérlerin yapisal titresimlerinin neden oldugu
guriiltd sorununun tespit edilmesi amaclanmistir. Bu amaca ulasmak
icin ses ve titresim verilerine iliskin bir koherens analizi yapilmistir.
Olctim sonuclarina gore, tablo 4'de verilen élciim noktalarinda
ylksek koherens degerleri gozlenmistir. Bu dlctim noktalarinda
koherens degerlerinin bulundugu frekanslar ve bu frekanslardaki

ses seviyeleri de tabloda gosterilmektedir. Bu 6lcim noktalarinin

Leq (esdeger) ses seviyeleri hesaplanmis ve frekans alaninda ki ses
seviyeleriyle karsilastirilmistir. Bu frekanslardaki ses seviyeleri Leq
ses seviyesine yakin degerler icerdiginden bu noktalar kritik olarak
degerlendirilmistir. Jeneratoriin genel ses seviyesini diistirmek icin, bu
noktalarda belirlenen frekanslarda ki titresim seviyeleri azaltilmalidir.
Bu calismanin sonraki asamasinda, belirlenen dlcim noktalarindaki
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titresim degerlerini azaltmak amaclanmaktadir. Béylece jeneratoriin
yapisal titresiminden kaynaklanan gurilti etkisi acikca gordlebilecektir.
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Noise Analysis of Diesel
Generator Sets with
Coherence Function

ABSTRACT

Today, diesel generators are the most commonly used energy sources
in ensuring the continuity of energy production. This contribution

of diesel generators to energy production brings with its some
disadvantages. One of these disadvantages is the noise problem by the
generator during operation. There are different methods for reducing
the noise generated from the diesel generator. However, in order to
apply these methods, it is important to find the source of the noise.
There are many reasons for the noise of the diesel generator. One of
these reasons is the vibration caused by the operation of the generator.
The purpose of this study is to determine the noise from vibration of
the diesel generator. In this study, the coherence function is used to
determine the relationship between the sound waves generated by the
generator and the structural vibrations of the generator. In this context,
a software interface is designed to perform the coherence analysis
and to better analyse the sound and vibration data of the generator. By
transferring the sound and vibration datas to the coherence function,
the relation of the sound and vibration signals in the frequency domain
is obtained. With the help of the coherence function, the frequency
values of the noise caused by the vibration of the generator have been
determined.

Keywords: coherence, sound, vibration, diesel generator.
INTRODUCTION

Today, energy needs are increasing day by day and ensuring the
continuity of energy is of great importance. The continuity of energy

is of even greater importance, especially in areas that are not

tolerant of energy interruptions such as hospitals, data centres

and telecommunication systems. Diesel generators detect energy
interruptions very quickly and work in a very short time to ensure the
continuity of energy. For this reason, diesel generators are widely used
to ensure energy continuity.

This widespread use of diesel generators causes many different
problems. One of these problems is the noise problem that occurs
during the operation of diesel generator. As in many industrial
machines, diesel generators cause noise pollution and reduce
comfort in the environment. For this reason, noise problems should
be considered in all process from design to production of diesel
generators and precautions should be taken against this problem.

In order to solve the noise problems in the diesel generators, it is
necessary to determine the noise source firstly. There are many
sources that cause noise in diesel generators. The main sources
causing noise in the generator sets are as follows.
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e Engine block noise,

e Radiator fan noise,

e AC generator noise,

e Induction noise,

e Exhaust noise,

e Structural based vibrations noise,
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Figure 1: Noise sources in diesel generator [1].

In this study, it was aimed to detect noises originating from structural
vibrations. The rotating parts of the diesel generator, such as motor,
alternator and radiator generate unbalanced forces. These forces
create structural vibrations on the mechanical part of the diesel
generator. Structural vibrations of the generator cause low frequency
noises [1]. Detection of noise due to structural vibrations will provide
significant contributions to reduce the noise level of the generator set.

In order to establish the relationship between structural vibration
and noise, sound and vibration data were examined in the frequency
band, but a common frequency value cannot be determined. For this
reason, it was decided to conduct a coherence analysis in order to
establish a relationship between sound and vibration data. A software
was developed to perform both coherence analysis and other sound
and vibration analysis of the generator, and a software interface was
designed to facilitate the use of this software by the user.

In this work, the sound and vibration data of the generator is
transmitted to data acquisition device by means of a microphone and
avibration sensor. The data acquisition device transmits the physical
signals coming from the external environment to the computer after
the necessary amplification and conversion processes. These signals,
which are taken into the computer environment, are converted into
the desired form after the necessary signal processing works, with
the designed software. The obtained signals are taken as input to the
coherence function. As function output the relationship between two
signals is obtained.
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With this software and interface screen, sound and vibration levels
were calculated and frequency analysis of these datas was done by
Fast Fourier Transform (FFT). In addition, 1/1 and 1/3 octave band
values were obtained graphically and octave levels were calculated.
The analogue signal from the vibration sensor was obtained as both
graph and RMS values as velocity, acceleration and displacement
values after signal processing.

MATERIAL AND METHOD

In this work, the function of the coherence was used to find the relation
between the sound and vibration data of the diesel generators. An
acoustic microphone and an accelerometer were used for sound and
vibration measurements. The analogue signals from the microphone
and the accelerometer were transmitted to the computer using a data
acquisition device. Coherence analysis of the voice and vibration data
transmitted to the computer was done through the designed software.
Frequency domain analysis and octave band analysis of the sound
data were performed using the designed software. With this software,
acceleration, speed and displacement values of vibration data are
examined in frequency domain and RMS values were calculated.
Frequency domain calculations were performed using FFT analysis.

Measurement Equipment

A microphone and an accelerometer was used with together a

data acquisition device for sound and vibration measurements of

diesel generator. A microphone kit with acoustic microphone and
preamplifier equipment was used for sound measurements. For
generator sound measurement, an acoustic microphone with have a
pressure field measurement system, a pre-polarized and pre-amplifier
circuit and a diameter of 1/4 inch was used. This microphone converts
the pressure fluctuations of the ambient sound waves into a voltage
level. A figure showing the microphone components and its internal
structure is shown below.

Figure 2: a] Microphone inner equipment. b] Microphone kit. ¢/
Microphone and preamplifier separately [2].

The technical specifications of the microphone used are given in the
table below.

Table 1: Technical specifications of the microphone [2].

Technical Specilications
Acoustic
Microphone Diameler W inch (& mm)
Sensitivity (at 250 Hz) TmvViPa
quunm:}' Ra.ngn {z 2dB) - TO000 Hz.
Distomion Limit { %3 distortscn) | 165 dB
“Environmenial
Operating Temperatane | -40/%120°C

An accelerometer with + 50g measurement scale was used for
vibration measurement of the diesel generator. This accelerometer
is a 3-axis miniature IEPE (Integrated Electronics Piezo-Electric]
accelerometer. It contains piezo ceramic crystals that provide a stable
frequency response up to 12 kHz frequency [3]. A figure giving the
frequency response of the accelerometer is shared below.

TrH o ) g S

-’

Ve ey (e P
+
'
*

Poam .
Figure 3: Accelerometer and its frequency response curve [3].
A table showing the technical properties of the accelerometer used in

the vibration measurement is shown below.

Table 2: Technical specifications of accelerometer [3].

Accelerometer Specifications | Notes
Dynamic
Ee =50g
| Sensilivily W mVig | z+%I10 |
Frequency Response _I-m.'ﬂlfg. + %10
Matural Frm.me:'}' 00 He. '

" Electrical

Compliance Voliage [8-30 VDT
Lxcitation Current Z-10 mA
_Envlrunmulul

Temperawre [ -334135°C
Storage -anpﬂl'ﬂllu'ﬂ B3 T35C
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To collect sound and vibration measurements from the physical
environment and transmit them to the computer environment,

a 4-channel data acquisition device capable of high-accuracy
measurements from |IEPE sensors was used. The device has the ability
to collect data from 4 input channels simultaneously with a sampling
rate of 51.2 kS/sec [4]. A figure of the data acquisition device is shared
below.

Figure 4: Data acquisition device [4].

A table containing the specifications of the data acquisition device is
shared below.

Table 3: Data acquisition device technical specifications [4].

“Tam Acguliiion Tieviee Specificatioas ]
Bl T RO LD Tl S ]
[ Sampling Mode | Slmufancoas [
Slain Teming Frn'rm:p L. Tivry R
Adou + 50

ing Ranpgs in. E¥ee, - Maa, 5317 B,
AC Cit off Frequeeey | 46 Hz. (0.1 dB) ;

Coherence Function Analysis

The mathematical method used to determine the relationship between
two or more signals from a measurement system is called coherence.
The correspondence of the normalized cross correlation between

the two signals in the time domain is the coherence in the frequency
domain. The coherence function is a function that gives the similarity
between any two analogue signals, such as x (t} and y (t), in the
frequency domain [5].

A multiple input - single output [MISO] model was shown in figure
below. Here the X's are the various inputs associated with a single
output Y[t] [6]. Goff was first to use this model for source identification
of noise in engines. In this model Z[t] is uncorrelated back ground noise
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Figure 5: Engine MISO coherence model [6].

In frequency domain the Fourier transformation of output Y°(f] and
input X{f] are related by relationship:

T = ALK i

The transfer function HIf] between input and output signals given by
relationship:

Hify = 2 @
Where Sxy lfl and Sxx(f] are cross spectral density and auto spectral
density functions defined by following relationships :

= [E i

e

£ = - jd

The final output function ylt] is sum of uncorrelated noise z[t] and y [t}
equation (2] can be written as:

- P irliri=Fir
Lo — i

S0+ 5o 0F)
As z[t] is uncorrelated with x(t] the term Sxz tends to zero it can be inferred that:

S = S0 @

Hence transfer function gets modified as:

The coherence function between input function X and output Y is given
by relationship:

P -
The coherence function Clv,n] between in diesel generator mechanical
vibrations and noise was computed to identify the frequency band in

which two signals are strongly correlated. This function can be written
mathematically as:

o
- = i) - L i
Cpmedd = 7°1f) o T LE
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Where P, is cross power spectral density of input signal (mechanical
vibration] and corresponding output signal [noise). Where, P, and
P, are the self-power spectrum of the diesel generator mechanical
vibrations X (t] and diesel generator noise Y (t] respectively.

The coherence function essentially gives a measure of the similarity
between the given signals and is related to the cross-correlation
function. More specifically, the coherence is a measure of the linear

dependence of one sign on another [8].
Software Interface Design for Coherence Analysis

In this study, a signal measurement and processing software interface
was designed to detect the correlation of sound and vibration signals.
An image of the interface of the software created for this work is
shared below.

Figure é: An image for interface of sound and vibration measurement
software.

As seen on the right side of the interface image shared above, the
coherence, sound and acceleration values can be analysed in the
measurement screen at 1500 Hz bandwidth. On the left side of the
same screen is an area showing the setting and measurement results.
In this section, under the “measurements” tab are indicators showing
generator sound levels and acceleration, velocity and displacement
RMS values.

Coherence, sound level and vibration level analysis can be done on the
first tab, which is opened in the right part of the graphical display of the
software interface.

In addition, the other tabs of this section include graphical displays that
allow you to do velocity, displacement, 1/1 and 1/3 octave band analysis.
In short, with the software prepared, detailed analysis of the sound and
vibration measurements of the generator is aimed to find the source of
the structural vibrations causing the noise.

EXPERIMENTAL RESULTS

In this study, a generator with a standby power of 21 kVA was chosen to find
the relationship between the sound and vibration data of diesel generators.
There is a 4-cylinder Mitsubishi diesel engine on the generator. For sound
measurement in diesel generators, the operating power recommended in
1SO 8528-101s 75% of the rated generator power in kW. For this reason, the
diesel generator was operated under the load of 11.5 kW, which is 75% of
rated power of the generator during the test.

TEKNiIK MAKALE /

In this test run, noise and vibration measurements were taken from
many different points of the generator and subjected to a coherence
analysis. The test setup of the diesel generator and the figures showing
the locations of the accelerometer are shown below.
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Figure 7: Generator test setup.

An image of the location of the microphone and accelerometer

used in the generator measurement is shared above. During the
measurement, the microphone is kept fixed at the midpoint and at

a distance of 1 meter from the surface where the accelerometer is
located. With the accelerometer, measurements were taken from all
the points marked as figure below. Coherence values were examined
by taking measurements of vibration and sound from 59 different
points on the generator. At the end of the tests, points with high
coherence values were determined. The vibration points causing the
noise were determined as the result of the coherence analysis. While
the critical points are determined, the coherence values as well as the
sound and vibration data were taken into consideration.

-

-

.

Figure 8: Accelerometer measurement points. aJ Left side of the canopy.
b] Right side of the canopy. c] Front side of the canopy. d] Back side of the
canopy. e] Upper side of the chassis. f] Upper side of the canopy.
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A sample graph of the generator’s coherence, sound, and vibration
measurements is shown below. These measurement graphs belong to
the b5th measurement point.

Figure 9: Coherence, sound and vibration measurement graphics.
As a result of the measurements and evaluations made, points with
critical frequencies on the generator cabinet are given in the table
below.

Table 4: Test results of measurement points with critical values.
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[FLT i | mism | sasp
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CONCLUSION

In this study, it was aimed to determine the noise problem caused by

the structural vibrations of diesel generators. To achieve this goal, a
coherence analysis of sound and vibration data was performed. According
to the measurement results, high coherence values were observed at the
measuring points given in table 4. The frequencies at which the coherence
values at these measurement points are located and the sound levels at
these frequencies were also given in the table. Leq sound levels of these
measurement points were calculated and compared with frequency based
sound levels. These points were critically assessed because the sound
levels in these frequencies contain values close to the Leq sound level.

In order to reduce the overall sound level of the generator, the vibration
levels at the frequencies indicated in these points must be reduced. In

the next phase of this study, it is aimed to reduce the vibration values at
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the specified measurement points. In this way, the noise effect due to the
structural vibration of the generator will be clearly seen.
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