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MOTOR & GENERATORA.S.
ENERJI A.S.

Tugran Enerji A.S. faaliyet alani yliksek glicteki generator ve elektrik motorlarinin
imalati ve revizyonu, yedek parcalarinin imali konularinda 40 yillik tecriibesiyle éncelikli

olarakenerjive cimentoisletmeleriolmak tizere agir sanayii sektérlerine hizmet vermektedir.

llerleyen yillarda firmamiz faaliyet konularini genisleterek diinyada kendi sektériinde
lider yabanci sirketlerin, Tiirkiye temsilciliklerini alarak enerji santrallerinin elektro mekanik
anahtar teslimi kurulumunu, komple bakim ve rehabilitasyon islerini, yeni elektrik motor ve

generator satiglariniyapmaktadir.

TURKIYE'DE BIR ILK OLARAK YERLI GENERATOR IMALATI ve Hidroelktrik santrallerine
ve komtir santrallerine ait yliksek glicteki generatorlerin, stator ve rotorlarinin, komple yeni
bobinlerinin imalatini ve titirbin bakim ve montajlarini yaparak tilkemize bir ilki basarmanin

hakligururunuyasamaktadir.

Tugran Enerji A.S.1SO 9001,1SO 14001, 1SO 18001, kalite belgelerine, TSE HIZMET YERI
YETERILIK BELGESI ve ATEX Belgelerine sahip olarak; 2000 m? yiiksek teknoloji donanimli
fabrikasina ilave olarak kurdugu 2500 m? ‘lik Avrupa’nin en modern tesisini siz degerli
miisterilerimizin hizmetine sunmustur. Toplamda 4500 m? kapali alan ve 2x50+5 ton,
2x25 ton, 1x20 ton, 6x8 ton olmak lizere toplam 203 TON vin¢ kapasiteli tesislerimizde
konusunda uzman 6 elektrik miihendisi, 2 makine muihendisi, 80 kisilik kadrosu ve ilave
taseron ekipleri ile, pazar payini gerek yurt icinde gerekse de yurt disinda her gecen giin
biiyiiterek hizmetlerini kesintisiz olarak siirdiirmektedir. Ulkemiz disinda basta Irak, Libya,
Pakistan, Yunanistan, Liibnan, Suriye olmak tizere Orta Dogu, Afrika, Balkan Ulkelerinde ve

Tiirki Cumhuriyetlerde hizmetlerini basariyla devam ettirmektedir.

Tiirkiye ve Ortadogu’da yetkili servisligi yaptigimiz firmalar;
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4 GENERAL ELECTRIC 4 DOLMEL - POLONYA 4 XEMC-CIN
4 HYUNDAI- GUNEY KORE 4 CERB-BULGARISTAN 4 ELPROM - BULGARISTAN
4 CUMMINS - AMERIKA 4 TECO-Westinghouse
Enerji Santralleri KURULUM ve REVIZYON
4 POWER MACHINES - RUSYA 4 RUNH POWER - CiN 4 GENERALTURBO - ROMANYA

www.tugranenerji.com
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MOTOR & GENERATOR A.S.
ENERJI A.S§.

TUGRAN MOTOR and GENARATOR has been one of the leading public companies in
Turkey to apply cutting edge Technologies for total rehabilitation of mid-high voltage motors
as well as fabricating their spare parts especially used in the cement industry and energy
sectorforoverfortyyears.

Since the beginning of 2000 our company has been one of the sought after solution
partners by the international conglomerates such as Cummins, Hyundai, Dolmel to name a
few to sell their products. They are also realizing mutual benefits apply together national
tenderannouncements for total rehabilitation of coal fired and hydro power plants in Turkey.

Tugran Motor is the first national company in Turkey to build new coils for stator and
rotors of mid-high voltage generators usedin hydro and coal fired power plants.

Proudly posting our national and international accreditation such as ISO 9001,
ISO 1400, ISO 1801 quality assurance & quality check documentation along with ATEX
certification to back TSI- Turkish Institute of Standards at our headquarters. In addition to our
2,000m? workshop we are now serving our customers at the new 2,500 m?* facility both of
which are now totaling 4,500 m? space large enough to house modern equipment and
2x50+5ton, 2x25ton, 1x20ton, 6x8 ton crones and testlaboratories.

More than sixty personnel working round the clock to meet the demands of our
domestic and international customers from Iraq, Libya, Pakistan, Jordan, Lebanon, Greece
and the North African countries who are pleased with our fast response time and deployment
oftechnical expertstodiagnose, repair and maintain missions.

Turkey and Middle region, we are authorized service of below companies;

4 GENERAL ELECTRIC 4 DOLMEL - POLAND 4 XEMC- CHINA
4 HYUNDAI-SOUTH KOREA 4 CERB-ZEM BULGARIA 4 ELPROM-ZEM BULGARIA
4 CUMMINS - USA 4 TECO-Westinghouse
We are partner of following companies in Turkey to install and rehabilitate the power plants.
4 POWER MACHINES - RUSSIA 4 RUNHPOWER - CHINA 4 GENERALTURBO - ROMANIA

www.tugranmotor.com.tr



Generatorlerin ve Motorlarin Bakimi, Onarimi, Revizyonu
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Generatorlerin ve Motorlarin Bakimi, Onarimi, Revizyonu
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Sargiimalati

ZENGINLESTIRILMIS REGINELI SARGI IMALI
RESIN RICH COIL PRODUCTION

ROEBEL BAR SARGI IMALI
ROEBEL BARS FOR BIG GENERATORS
PRODUCTION

VPI SARGI IMALI
COILS - VPI PRODUCTION

ROEBEL BAR SARGI IMALI
ROEBEL BARS FOR TURBO GENERATOR

PRODUCTION

6 www.tugranenerji.com



Sargiimalati

VPI SARGI IMALI
COILS - VPI PRODUCTION

ROEBEL BAR SARGI IMALI
ROEBEL BARS FOR BIG GENERATORS

PRODUCTION

ROEBEL BAR SARGI IMALI
PRESSING ROEBEL BARS; FOR BIG GENERATORS

PRODUCTION

ZENGINLESTIRILMIS RECINELi SARGI IMALI
RESIN RICH COIL PRODUCTION

www.tugranmotor.com.tr



Mekanik imalat (Gaz, Termik, Jeotermal, Riizgar Santralleri icin)

KAYMALI YATAK
OLCUMU VE BEYAZ METAL DOKUMU

MEASUREMENT OF SLEEVE
BEARING AND REMETALLING

SOGUTUCU IMALATI
COOLER MANUFACTURING

BILEZIK ve KOLLEKTOR iMALATI
SLIP - RING and COMMUTATOR
MANUFACTURING

FIRCA ve FIRCA
TUTUCU IMALATI
BRUSH & BRUSH

HOLDER MANUFACTURING

8 www.tugranenerji.com



Mekanik imalat (Gaz, Termik, Jeotermal, Riizgar Santralleri i¢in)

TURBIN ROTOR ONARIMI
TURBINE ROTOR REPAIR

TURBIN KANAT iMALI ve DEGISIMi
PRODUCTION and REPLACEMENT
OF TURBINE BLADES

YUKSEK DEVIRDE BALANS,
ASIRI HIZ TESTI
HIGH SPEED BALANCE,
OVER SPEED TEST

MiL IMALI
SHAFT MANUFACTURING

www.tugranmotor.com.tr



Servis ve Rehabilitasyon isleri
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ISO 9001:2000 Kalite Guvence Sistemi Sertifikasi'na sahip olan Tugran Motor ve Generatér firmasi iyi egitilmis
ve tecribeli bakim ekibi ile, koruyucu ve kestirimci bakim, performans izleme ve ariza giderme faaliyetlerinde
gunamaz teknolojilerini kullanarak, hizli ve musteri odakli bir hizmet sunmaktadir. Komple santral bakim ve
onarimi, iyilestirme faaliyetleri, periyodik kestirimci élgimler sirketimizin faaliyetlerinden bazilarini teskil etmektedir.

BUHAR SANTRALLERI, DOGALGAZ SANTRALLERI, HIDROELEKTRIK SANTRALLER, RUZGAR SANTRALLER],
GUNES SANTRALLERI

Tugran Energy who has "ISO 9001:2000 Quality Assurance System Certificate" carries out predictive and
preventive maintenance, performance evaluation and improvement, repairement of power plants with his well
educated and skilled team by using last Technologies. He works fast and customer oriented as solution partner.
Periodical predictive measurements, complete plant maintenance and repairs, modernization and improvements

are some of his activities.
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STEAM POWER PLANTS, NATURAL GAS POWER PLANTS, HYDROPOWER PLANTS, WINDPOWER PLANTS,

JEOTHERMAL POWER PLANTS.

4 Bakim ve onarim

4 Modernizasyon ve otomasyon
4 Kestirimci 6lgliim ve testler

4 Verimlilik artigi

4 Santralin taginmasi

4 Yedek parca temini

Tamir ve bakim igerikli yaptigimiz igler;

4 Komple santralin periyodik 6lgiim ve testleri
4 Komple santralin bakim hizmetleri
4 Saha servis hizmetleri (24 saat - 365 gin)
4 Demontaj ve montaj hizmetleri

4 Komple generatér sékimu, rotorun disari
alinmasi, tekrar statora yerlesimi ve montaiji,
santralin mekanik aksaminin demontaji,
modifikasyon yapilmasi, onarilmasi, montaji

4 Alternator, stator ariza onarimlari tesiste
ve fabrikamizda, komple sarim Bobin imalati
veya mevcut bobinin onarimi,

Robel bar imali, Nive dagitiimasi, imalati,
toplanmasi, Mekanik parca imali

4 Rotor

Retaining ring testleri
Komple rotor sarim

Rotor bakir bara imalati
Yerinde rotor balans alinmasi

www.tugranenerji.com
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Maintenance & repair
Modernization & automation

Increase of productivity

V|
4
4 Predictive measurement & tests
V|
4 Movement of plant

4

Spare parts supply
Repair & Maintenance Works

4 Periodical measurements and tests

4 Maintenance / overhaul of complete powerplant
4 Field Service (24 hours / 365 days)

4 Dismantling and assembling

4 Dismantling of complete generator, taking the
rotor out, puting it back and assembling . Generator
repairs

4 Stator repairs; Complete rewinding at site or
at our factory New coils manufacturing or repair
of faulted ones Manufacturing of roebel bar
Core repair, new core laminates manufacturing
Manufacturing of mechanical parts

4 Rotor repairs;

Removing retaining ring and tests
Complete rewinding of rotor
Manufacturing of rotor coils and bars
Balance at site



Sahanda / Yerinde Generator Servis Hizmeterimiz

GENERATORLERINizIN YERINDE KURUBUZ MAKINESI ILE TEMiZLENMESI
VE SEYYAR FIRIN VEYA UYGUN KURUTMA SISTEMLERIMiZ iLE KURUTULMASI

CLEANING GENERATORS BY DRY ICE AND DRYING BY MOBILE OVER.

KURUBUZ MAKINESI iLE TEMIZLEME
CLEANING BY DRY ICE

SEYYAR FIRIN iLE KURUTMA
DRYING BY MOBILE OVER

Once / Before | Sonra / After

www.tugranmotor.com.tr
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Hidroelektrik Santrallerinin Kurulumu

4 Tirbin mekanik aksam ve 4 Supply of mechanical equipments &
generator temini generators

4 Layout ve projelerin sunulmasi 4 Providing of layout drawings & projects

4 Elektrik ekipmanlarinin temini 4 Supply of electrical equipments

4 Kurulum ve devreye alma 4 Installation and commissioning

12  www.tugranenerji.com



Bakim ve isletme Anlasmalari Kestirimci Testler ve Olciimler

iZOLASYON(MEGER) OLCUMU,
DAR VE POLARIZASYON iNDEKSI HESABI
INSULATION (MEGER) MEASUREMENT,
CALCULATION OF DAR OR POLARIZATION INDEX

Uygulamis oldugumuz 6l¢iim ve testler;

4 Dielektrik Degarj Testi
4 Step voltaj testi
4 Boroskopy/videoskop ile ariza tespiti ( Endoskopi teknidi ile ayni, gozle

ulasilamayan bolgelerin goriintllenmesi)

4 HI-POT ve Surge testleri

4 Termal kamera 6lcim ( Enerji altindaki YG hatlari, pano icleri vb. isil
haritasinin ¢ikarnlmas)

4 Vibrasyon 6lciimii ve frekans uzayinda analiz edilmesi, yerinde balans
alinmasi

4 Lazerli kaplin ayar cihazi ile eksen kontrol ve ayari

4 Power faktor, kapasitans olciimd, tip-up testleri

4 Izolasyon testleri, polarizasyon indeksi hesabi
4 Dinamik Rotor Empedans dl¢timi

4 RSO Testi ( Rotorlar icin)

4 Hassas sargi direng lclimii

4 Koruma role testleri, ayarlar, selektivite hesabi

4 Kesici agma kapama zamani 6l¢imdi

4 Kesici kontak gecis direnci lcimi

4 Mekanik aksama tahribatsiz testler (Penetrant, ultrosonik muayene,
manyetik partikdl, X-Ray, Replica vb. testler)

Measurements and Tests applied by us

4 Dielectric discharge testi
4 Step Voltage Test
4 Inspection by boroscope/videoscope (the area which can not be seen by

eyes)

4 HI-POT and Surge tests

4 Thermal camera measurements (Thermal map of equipments, panels,
switchgears, substations, transmission lines etc.)

4 Vibration measurements, analyse in frequency domain and balancing
at site)

4 Line alignement with laser

4 Power factor, capacitance measurement and tip-up tests

4 Insulation measurement, calculation of polarization index and DAR
4 Measurement of dynamic rotor impedance

4 RSO test ( For Rotors)

4 Winding resistance measurement with miliohmmeter

4 Protection relay function tests and calculation of selectivity

4 Closing and opening time measurements of circuit breakers

4 Contact resistance measurements

4 Non-destructive tests to mechanical parts (Penetran, Ultrasonic
inspection, magnetic particules, X-ray, Replica tests)

LAZERLI KAPLIN CIHAZI iLE EKSEN HiZALAMA KONTROLU
LINE ALIGNMENT WITH LASER COUPLING ALIGNMENT EQUIPMENT & CHECK
o |

|l soe
PERIYODIK VE DURUMA DAYALI BAKIMLAR
PERIODICAL & CONDITION BASED MAINTENANCE

Olciim sonuclanna ve kullanim kitaplanndaki talimatlanna gore

_4 Makine ve cihazlarin sokilmesi

4 Temizlik, élcim ve bakimlannin yapilmasi (istenirse kuru buzla temizleme
yapilir)

4 Nuve testi, cita gevseklik testi

4 Statik testlerin uygulanmasi

4 Toplanmasi, montaji ve devreye alinmasi

According to test & measurement results or instruction of user manuals;
4 Dismantling of machines & equipments
4 Cleaning, measurements, check & overhauling (If requested, cleaning by dry ice)
4 Core test, wedge tightness test
4 Apply of static tests
4 Assembling, installation & commissioning

CERGEVE VE iSLETME ANLASMALARI

4 Anlasma asagidakilerin birini, bir kagini veya tamamini kapsayabilir.

4 Periyodik 6lcim ve bakimlarin yapilmasi

4 Cikabilecek sorunlarin giderilmesi (rotor sarim stator sarim, nlive onarimi
bakimi vb)) ile ilgili fiyat listesi olusturulmasi.

4 Acil miidahale icin santralde eleman bulundurulmasi, biiyik arizalara
mudahale icin stire belirlenmesi ve ariza ekibinin arizay! gidermesi.

4 lyilestirme, verim arttirmaya yénelik calismalar ve ¢6ziim ortakligi

FRAME & OPERATION AGREEMENTS

4 Agreements may include one, few or complete of following items;

4 Periodical test and measurements

4 Fixed price list for removing the problems when they occure (rotor rewinging,
stator rewinding, core repair, maintenance etc,)

4 Keeping permanently technicians at site for emergency solutions and
commitment of mobilization time for big problems.

4 Upgrading increasing efficincy and productivity, solution partnership.

www.tugranmotor.com.tr 13



Bakim ve isletme Anlasmalari Kestirimci Testler ve Olciimler

BOROSKOP/VIDEOSKOP ILE INCELEME
BOROSCOPE / VIDEOSCOPE INSPECTIONS

NUVE TESTIi / CORE TEST

CITA GEVSEKLIK HARITASI
WEDGE TIGHTNESS MAP

VIBRASYON OLGUM VE ANALIZi
VIBRATION MEASUREMENT

RSO TEST
RECURRENT SURGE OSCILLATION
(RSO) TEST

14  www.tugranenerji.com



Bakim ve isletme Anlasmalari Kestirimci Testler ve Olciimler

GUC FAKTORU, TANDELTA, TiP-UP TESTLERI
(IZOLASYON YASLANMASI TESPITI)

POWER FACTOR, TANDELTA, TIP-UP TEST
(DEFINITION OF INSULATION AGING)

HI-POT SURGE TESTLERI
HI-POT, SURGE TEST

CITA GEVSEKLIK KONTROLU
WEDGE TIGHTNESS CHECK

TERMAL KAMERA OLCUMLER
THERMAL CAMERA MEASUREMENT

KISMi DESARJ CiHAZI
PARTIAL CHARGE DEVICE

www.tugranmotor.com.tr 15



VPI ( Vakum Basinch Vernikleme)

Soru : VPI motorun mekanik mukavemetini artirir mi?

Cevap : Kesinlikle. Ug nedenle mekanik mukavemet artar. Birincisi, ankus igleri tamamen vernikle dolar. ikincisi sargilari birbirine ve
gbévdeye sabitleyen bandaj malzemeleri vernigi tamamen emerek kemiklesir. Uglinciisii izolasyon malzemeleri ayni sekilde vernigi ¢ok iyi
bir sekilde emerek kemiklesir. Motorun kalkis anindaki demaraj akiminin olusturdugu ¢ok yiksek elektromanyetik kuvvetler hem sargilarin
birbirini itmelerine hem de sargilarin ankuslari terk ettikleri bélgelerinin asiri kuvvetlere maruz kalmasina neden olur. VPI bu istenmeyen
etkilere karsi diger ydntemlere gére motora/generatdre en az iki kat fazla dayaniklilik kazandirir, Smrinl uzatir.

Soru : VPI motorun elektriksel dayanimini artirir mi?
Cevap : Kesinlikle. izolasyon malzemelerinin icerisinde imalat esnasinda veya calisirken kaginilmaz bosluklar (voids), gatlaklar olusur.
Yuksek voltajlarda bu bosluklarda kismi desarjlar (bosalmalar) meydana gelir. Kismi desarjlar kdmurlesmelere ve bosluklarin biyiimesine
neden olur. Bunun anlami izolasyon yaslanmasi ve elektriksel dayaniminin zayiflamasidir.

VPI uygulamasi bu bosluklari vernikle doldurur ve elektriksel dayanimi artirir.

Soru : VPligin kullanilan izolasyon malzemeleri farkli midir?
Cevap : Evet, epoksi malzemeler az reginelidir. Vernigdi 6zellikle VPI uygulamasi esnasinda emmesi istenir.

Soru : VPligin kullanilan vernigin 6zelikleri farkh midir?

Cevap : Evet. Uzun arastirmalarimiz sonucu Almanya’dan temin ederek getirttigimiz VPI vernigi 6zel bir verniktir ve diger verniklerden 5
kat daha pahalidir. izolasyon malzemesinin emisini miteakip, pisirildiginde kemik gibi sert ve mukavim olmasina karsilik, catlamamakta ve
bu yénu ile de esneklik gbstermektedir.

Soru : Resin Rich (Zenginlestirilmis regineli) teknigi ile imal edilmis motor/generatére VPI uygulanabilir mi?
Cevap : VPI icin 6zel olarak ithal ettigimiz vernik, resin rich i¢in uyumludur. Resin rich teknigi ile imal edilmis olan motor/generatériere de
bakim yapilirken uygulanabilir. Ayni sekilde mekanik ve elektriksel mukavemeti artirarak, Griniin 8mriini en az iki kat uzatir.

Soru : VPI tekniginin avantajlarini 6zetler misiniz?
Cevap : 1) Mekanik mukavemet artisi
2) Elektriksel dielektrik dayanim artisi
3) Soguma artisi ( VPI vernigin akiskanhgi fazla oldugu icin nlve galetlerinin arasindaki sogutma kanallarini tikamaz)

Question : Does VPl increase the mechanical strength of the motor?

Answer : Absolutely. Mechanical strenght increases with 3 reason. First, hole interiors completely varnished. second, bandage materials which fixing
windings together and to the body becomes bony by absorbing varnish. Third insulation materials in the same way by absorbing the varnish very well
become bony. At the start of the motor electromagnetic forces formed by starting current,to push each other and both windings of the coils and area of the
coils abondened the holes exposure to excessive force causes.

VPI against unwanted effects of these according to other methods, saves the motor / generator at least two times more durable, will extend the life

Question : Does VPI increase the electrical strength of the motor?

Answer : Absolutely. While working in the manufacturing of insulation materials during or inevitable gaps (voids), cracks occurs. Partial discharges in high
voltage in those gaps (of discharge) occurs. Partial discharges cause the coal and growth of space. This means that the insulation is aging and the
weakening of the electrical resistance. VPI application fills this gaps by varnish and electrical resistance increases..

Question : Is it different materials diffrent used for VPI?
Answer : Yes, epoxy resin materials is less. especially during VPI varnish application absorption is requested.

Question : The varnish is it different characteristics used for VPI?
Answer : Yes. Our research results obtained from Germany as long that we bring a special VPI varnish and VPI varnish 5 times more expensive than
other varnishes. Following intake of insulation materials, when furnaced to be bony and strenth, this aspect does not crack and also shows the flexibility.

Question :can VP be applied to the motor / generator which has been manufactured with Resin Rich (Enriched resin) technique?
Answer : Specially Imported for the VPI varnish, is compatible for the resin rich. Motor / generator which has been manufactured with resin rich technique
is also applicable during maintenance. Likewise, mechanical and electrical resistance increasing and the product's lifetime will extend at least twice.

Question : Would you summarize the benefits of VPI technique?
Answer  : 1) Mechanical strength increase.
2) Electrical dielektrik strength increase
3) Cooling increase. ( Because of the VPI varnish fluidity channels between core holes not be choked up.)

16  www.tugranenerji.com
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Hidro Generatorlerin
Bakimi, Onarimi, Revizyonu
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Hidro Generatorlerin Bakimi, Onarimi, Revizyonu
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Hidro Generatorlerin Bakimi, Onarimi, Revizyonu
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Hidro Generatorlerin Bakimi, Onarimi, Revizyonu
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ey
MOTOR & GENERATOR A.S.
ENERJI A.S.

Turbo Generatorlerin
Bakimi, Onarimi, Revizyonu




Turbo Generatorlerin Bakimi, Onarimi, Revizyonu
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Turbo Generatorlerin Bakimi, Onarimi, Revizyonu

www.tugranmotor.com.tr 23



Turbo Generatorlerin Bakimi, Onarimi, Revizyonu

24  www.tugranenerji.com
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Kombine Cevrim Santrali Gaz ve Buhar
Tiirbinlerinin Bakimi, Onarimi, Revizyonu




Gaz ve Buhar Tiirbinlerin Bakimi, Onarimi, Revizyonu

26  www.tugranenerji.com




Gaz ve Buhar Tiirbinlerin Bakimi, Onarimi, Revizyonu
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Gaz ve Buhar Tiirbinlerin Bakimi, Onarimi, Revizyonu

28  www.tugranenerji.com
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Jeotermal Enerji Santralleri
Generatorlerin Bakimi, Onarimi, Revizyonu




Jeotermal Enerji Santralleri Generatorlerin Bakimi, Onarimi, Revizyonu

30 www.tugranenerji.com



Jeotermal Enerji Santralleri Generatorlerin Bakimi, Onarimi, Revizyonu

www.tugranmotor.com.tr 31



Jeotermal Enerji Santralleri Generatorlerin Bakimi, Onarimi, Revizyonu

32  www.tugranenerji.com
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ENERJI A.S.

RES (Riizgar Enerji Santrali)
Generatorlerin Bakimi, Onarimi, Revizyonu
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RES (Riizgar Enerji Santrali) Generator Bakimi, Onarimi, Revizyonu
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RES (Riizgar Enerji Santrali) Generator Bakimi, Onarimi, Revizyonu
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Test Cihazlarimiz

SERVIS ARACLARIMIZ / OUR SERVICE VEHICLES

MOTOR &L GENERATOR A.5.
ENERII A.§.

36  www.tugranenerji.com



REFERANSLARIMIZ
OUR REFERENCES



CATES Catalagzi Termik Santrali

Tarih / Date APRIL 2016

Yeri / Place Zonguldak / Merkez
soegmoTatis | | 2015

Giig / Power 2 x 150 MW

Gerilim / Voltage 15000 VOLT

Devir / Cycle 3000 rpm

Referans Kapsami / Referance Scope

CATES CatalagziTermik Santralinde komple tirbin ve
generatorin rehabilitasyonu, algak basing tirbin
kanat imalati, 3360 d/dak. rotor balansi ve asiri hiz
testiisleri taramizca yapilmistir.

Complete turbine and generator rehabilitation, low-
pressure turbine wind manufacturing, 3360 d/min.
rotor balance and over speed testing works were
carried out by us at CATES Catalagzi Thermal Power
Plant.

38  www.tugranenerji.com



ICDAS Celik Enerji Tersane ve Uls. San. A.S. 1.Unite

Tarih / Date APRIL 2014

Yeri / Place Canakkale Degirmancik
o= o 2014

Giig / Power 135 MW

Gerilim / Voltage 13800 VOLT

Devir / Cycle 3000 rpm

Referans Kapsami / Referance Scope

ICDAS Degirmencik Termik Santraline ait 1.Unite
generatdr icin yedek stator sargi imail, yerinde
montaijl, testleri ve devreye alinmasi isleri tarafimizca
yapilmigtir.

We carried out spare stator winding manufacturing,
on-site assembly, tests and commissioning works for
ICDAS Degirmencik Thermal Power Plant's 1. Unit
generator.
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ICDAS Celik Enerji Tersane ve Uls. San. A.S. 2.Unite

Tarih / Date FEBRUARY 2015

Yeri / Place Canakkale Degirmancik
gomeTai 015

Giig / Power 135 MW

Gerilim / Voltage 13800 VOLT

Devir / Cycle 3000 rpm

Referans Kapsami / Referance Scope

ICDAS Degirmencik Termik Santraline ait 2.Unite
generatdr icin yedek stator sargi imali, yerinde
montajl, testleri ve devreye alinmasi isleri tarafimizca
yapilmigtir.

We carried out spare stator winding manufacturing,
on-site assembly, testing and commissioning works
for ICDAS Degirmencik Thermal Power Plant's 2. Unit
generator.
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EREN Eneriji Elektrik Uretim A.S.

Tarih / Date 2010

Yeri / Place Catalagzi Zonguldak
SodesmeTarhi 3010

Giig / Power 660 MW

Gerilim / Voltage ---- VOLT

Devir / Cycle ----rpm

Referans Kapsami / Referance Scope

Eren Enerji Santralinde 660 MW generatore yiksek
gerilim dayanim testi isleri taramizca yapilmistir.

We carried out high voltage resistance test works in
scope of Eren Power Plant's 660 MW generator.
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Yatagan Termik Santrali 3.Unite

Tarih / Date 2015

Yeri / Place Yatagan MUGLA
smeen (25t

Giig / Power 210 MW

Gerilim / Voltage 15000 VOLT
Devir / Cycle 3000 rpm

Referans Kapsami / Referance Scope

Yatagan Termik Santrali 3. Gnite de bulunan
Generatérin komple sarimi, bakimi ve test isleri
taramizca yapilmistir.

We carried out complete winding, maintenance and
test works in scope of the generator located at 3. unit
of Yatagan Thermal Power Plant.

42  www.tugranenerji.com



Yatagan Termik Santrali 2.Unite

Tarih / Date 2015

Yeri / Place Yatagan MUGLA
smeen (25t

Giig / Power 210 MW

Gerilim / Voltage 15000 VOLT
Devir / Cycle 3000 rpm

Referans Kapsami / Referance Scope

Yatagan Termik Santralinde komple tirbin ve
generatoériin rehabilitasyonu, algak basing tlrbin
kanat imalati, 3360 d/dak. rotor balansi ve asiri hiz
testiigleri taramizca yapilmistir.

We carried out complete turbine and generator
rehabilitation, low-pressure turbine wind
manufacturing, 3360 d/min. rotor balance and over
speed testing works at Yatagan Thermal Power Plant.
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Yenikoy - Kemerkdy Termik Santrali Kemerkéy 1.Unite ve 2.Unite

44
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Tarih / Date 2017
Yeri / Place Milas MUGLA

Sozlesme Tarihi

Contract Date 2017

Giig / Power 210 MW
Gerilim / Voltage 15750 VOLT
Devir / Cycle 3000 rpm

Referans Kapsami / Referance Scope

Yenikdy-Kemerkdéy Termik Santralin 210 MW
generatorlerinin ana biyuk bakimi gerceklestirilmistir.

210 MW generators belonging to Yenikdy-Kemerkdy
Thermal Plant have been realized major overhouling




Yenikody - Kemerkdy Termik Santrali Yenikoy 1.Unite

Tarih / Date 2017
Yeri / Place Milas MUGLA

Sozlesme Tarihi

Contract Date 2017

Giig / Power 210 MW
Gerilim / Voltage 15750 VOLT
Devir / Cycle 3000 rpm

Referans Kapsami / Referance Scope

Yenikdy-Kemerkdéy Termik Santralin 210 MW
generatorlerinin ana biyuk bakimi gerceklestirilmistir.

210 MW generators belonging to Yenikdy-Kemerkdy
Thermal Plant have been realized major overhouling
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IRAK Hartha Basra

Tarih / Date 2016

Yeri / Place Basrah IRAQ
e

Giig / Power 200 MW
Gerilim / Voltage 15000 VOLT
Devir / Cycle 3000 rpm

Referans Kapsami / Referance Scope

200 MW generatérin stator sargilarinin yenileme
islemi gergeklestirilmistir.

Rewinding of 200 MW generator stator.
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Pakistan - KANUPP Niikleer Enerji Santrali

Tarih / Date 2018

Yeri / Place Pakistan
So6zlesme Tarihi

Contract Date 2018

Giig / Power 135 MW
Gerilim / Voltage 11000 VOLT
Devir / Cycle 3000 rpm

Referans Kapsami / Referance Scope

Tirbin, valfler ve generatdérin majér bakimi -
rehabilitasyonu.

Major overhoul - rehabilitation of turbine, valves and
generator.
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Mali - Bamako Enerji Santrali

Tarih / Date 2018

Yeri / Place Mali - Bamako
Sotesmerl on1g

Giig / Power 13375 KVA
Gerilim / Voltage 15000 VOLT
Devir / Cycle 3000 rpm

Referans Kapsami / Referance Scope

Sahada generatériin de-montaji, stator sariminin
yapllmasi, rotor bakimi ve generatdériin monte edilip
devreye alinmasi.

Dismantling the generator, rewinding of the stator,
maintenance of rotor, assembling of generator and
commissioning. All activities were realized at site.
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EUAS Aliaga Kombine Cevrimli Gas Santrali Turbini

Tarih / Date 2009

Yeri / Place Aliaga iZMIR
sotesmeTath 5009

Giig / Power 42400 kVA
Gerilim / Voltage 10500 VOLT
Devir / Cycle 3000 rpm

Referans Kapsami / Referance Scope

4 Adet generatériin bakim, onarim hizmeti ve
testleri tarafimizca yapiimistir.

We carried out the maintenance, repair service and
tests for 4 pieces of generators.
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TOROS GUBRE

Tarih / Date 2018

Yeri / Place SAMSUN
steame Tt on1g
Giig / Power 38250 kVA
Gerilim / Voltage 6300 VOLT
Devir / Cycle 3000 rpm

Referans Kapsami / Referance Scope

Stator onarimi ve yerinde devreye alma islemi
tarafimizca gergeklestirilmistir.

Stator repair and commissioning.
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Ministry Of Electricity General Directorate Of

Tarih / Date 2013

Yeri / Place Mosul IRAQ
Soemmerai 013

Giig / Power 30000 kVA
Gerilim / Voltage 10500 VOLT
Devir / Cycle 3000 rpm

Referans Kapsami / Referance Scope

3 Adet generatér rotorunun sargilarinin komple
degisimi ve yeni retaining ringlerin imali degisim isleri
ve testleri tarafimizca yapiimistir.

We carried out complete replacement of 3 pieces of
generator rotor windings, manufacturing of new
retaining rings, replacement works and tests.
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Ministry Of Electricity General Directorate Of
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Tarih / Date 2013

Yeri / Place Mosul IRAQ
mmeen g1y

Giig / Power 50000 kVA
Gerilim / Voltage 11500 VOLT
Devir / Cycle 3000 rpm

Referans Kapsami / Referance Scope

3 Adet generatdr rotorunun sargilarinin komple
degisimi ve yeni retaining ringlerin imali degisim isleri
ve testleri tarafimizca yapiimistir.

We carried out complete replacement of 3 pieces of
generator rotor windings, manufacturing of new
retaining rings, replacement works and tests.




Ministry Of Electricity General Directorate Of

Tarih / Date 2013

Yeri / Place Mosul IRAQ
Soemmerai 013

Giig / Power 60000 kVA
Gerilim / Voltage 11500 VOLT
Devir / Cycle 3000 rpm

Referans Kapsami / Referance Scope

3 Adet generatér rotorunun sargilarinin komple
degisimi ve yeni retaining ringlerin imali degisim isleri
ve testleri tarafimizca yapiimistir.

We carried out complete replacement of 3 pieces of
generator rotor windings, manufacturing of new
retaining rings, replacement works and tests.

www.tugranmotor.com.tr 53



PPC Yunanistan Elektrik Kurumu

Tarih / Date 2009

Yeri / Place Greece
o) o

Giig / Power 90000 kVA
Gerilim / Voltage 13800 VOLT
Devir / Cycle 3000 rpm

Referans Kapsami / Referance Scope

Generatérin stator sargilarinin komple sarimi, test ve
devreye alinmasi isleri tarafimizca yapiimistir.

We carried out generator stator windings' complete
winding, testand commissioning works.
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Karadeniz Enerji - Yiizer Santrali Basra

Tarih / Date 2015

Yeri / Place Basrah IRAQ
So6zlesme Tarihi

Contract Date 2015

Giig / Power 17000 kVA
Gerilim / Voltage 11600 VOLT
Devir / Cycle 3000 rpm

Referans Kapsami / Referance Scope

Karadeniz Enerji A.S.’ye ait Basra’daki yuzer
santralindeki generatérin stator sargilarinin komple
sarimi, test ve devreye alinmasi isleri tarafimizca
yapilmistir.

We carried out complete winding, test and
commissioning works for the stator windings of the
generator at Basra floating power plant, which
belongs to Karadeniz EnerjiA.S.

=
L
L9
- =
‘ -
-
-
-
P

www.tugranmotor.com.tr

55



Karadeniz Enerji - Yiizer Santrali Basra

Tarih / Date 2015

Yeri / Place Basrah IRAQ
e T

Giig / Power 21000 kVA
Gerilim / Voltage 11700 VOLT
Devir / Cycle 3000 rpm

Referans Kapsami / Referance Scope

Karadeniz Enerji A.S.’ye ait Basra’daki yuzer
santralindeki generatérin stator sargilarinin komple
sarimi, test ve devreye alinmasi isleri tarafimizca
yapilmistir.

We carried out complete winding, test and
commissioning works for the generator stator
windings in scope of the floating power plant in Basra,
which belongs to Karadeniz EnerjiA.$.
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Karadeniz Enerji - Yiizer Santrali Basra

Tarih / Date 2015

Yeri / Place Basrah IRAQ
SeegmeTathi | 5015

Giig / Power 21367 kVA
Gerilim / Voltage 11000 VOLT
Devir / Cycle 600 rpm

Referans Kapsami / Referance Scope

Karadeniz Enerji A.S.'ye ait Indar Marka 6 adet
generatériun elektriksel testleri yapilip. Elektriksel ve
mekanik bakimlari yapilmistir.

The generator with brand of Indar has been
overhouled and tested.
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Urdiin - CEMENTRA Cimento Fabrikasi
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Tarih / Date 2015

Yeri / Place URDUN - JORDAN

Sozlesme Tarihi

Contract Date 2015

Giig / Power 750, 2100, 450 kVA
Gerilim / Voltage 11000 VOLT

Devir / Cycle 1000 rpm

Referans Kapsami / Referance Scope

Farkli guclerdeki elektrik motorlarin bakim onarim
islemleri ve 19 adet orta gerilim elektrik motorlarin
statik ve dinamik dl¢gimleri tarafimizca
gerceklestirilmistir.

Maintenance and repair of electric motors in different
powers and static and dynamic measurements of 19
medium voltage electric motors.




KCC Kuveyt Cimento Fabrikasi

Tarih / Date 2016

Yeri / Place Kuveyt - Kuwait
SemeTa 2016

Giig / Power 8000 kW
Gerilim / Voltage 6000 VOLT
Devir / Cycle 1000 rpm

Referans Kapsami / Referance Scope

8000 kW elektrik motorunun kémur tutucu kontrolleri
ve bilezik taslamasi islemleri tarafimizca
gergeklestirilmistir.

8000 kW electric motor brush measurements of
spring pressure
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SINCAR CIMENTO FABRIKASI ENERJI SANTRALI
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Tarih / Date 2013

Yeri / Place Sincar IRAQ
SoegmeTaib 5013

Giig / Power 3 x 8 MVA
Gerilim / Voltage 6000 VOLT
Devir / Cycle 750 rpm

Referans Kapsami / Referance Scope

3 x 8 MVA hyundai alternatér rotor bakim ve
rahabilitasyonu yapilmistir.

3 x 8 MVA hyundai alternator rotor maintenance and
rehabilitation.




Kepezkaya HES

Tarih / Date 2017

Yeri / Place KARAMAN
s Torni | | 17

Giig / Power 14.500 kW
Gerilim / Voltage 10500 VOLT
Devir / Cycle 800 rpm

Referans Kapsami / Referance Scope

Kepezkaya Hidroelekirik santraline ait 14.500 kVV gliclindeki 2 adet
generatoriin ve tarbinin, rotorlarinin sékilerek fabrikamiza
getirilerek, rotor kutuplarinin yeniden sarilmasi, bakimi, onarimi
yapilarak génderilmistir. Statoru ve turbinin yerinde yikama kurutma
islemi yapilarak bakim, onarim ve rehabilitasyon islemi sonrasinda
testleriyapilarak devreye almaislemigerceklestirilmistir.

2 generators and turbines of 14,500 kW power plants belonging to
Kepezkaya Hydroelectric Power Plant were dismantled and
brought to the factory and rewrapped, maintained and repaired the
rotor poles. The stator and the turbine were washed and dried on
site, and after the maintenance, repair and rehabilitation, tests and
commissioning were carried out.
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BOYDAK Eneriji - Artvin HES
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Tarih / Date 2016

Yeri / Place Artvin
Sozlesme Tarihi

Contract Date 2015

Giig / Power 3 x 8200 kVA
Gerilim / Voltage 6300 VOLT
Devir / Cycle 750 rpm

Referans Kapsami / Referance Scope

Artvin Boydak Enerji A.$.'ye ait olan 3 adet INDAR
marka generatorin sel baskini sonrasi yerlerinden
sokulup fabrikamiza gelerek, stator ve rotorunun sarim
ve bakim isleri yapilarak yerine montaji ve gerekli testleri
yapilarak devreye almaislemi gergeklestirilmigtir.

Complate cleaning drying and mainteance of 3 units
including turbines and generators of Hydro Power
Plant afterflood.




ICTAS Enerji - Trabzon Uchanlar HES Unite - 2

Tarih / Date 2015

Yeri / Place Trabzon
soegmeTuti | | o1
Giig / Power 5599 kVA
Gerilim / Voltage 6300 VOLT
Devir / Cycle 1000 rpm

Referans Kapsami / Referance Scope

Ucghanlar HES Santraline ait 3 adet generatoriun,
stator, rotor ve bileziklerinin tamiri, bakimi, onarimi,
testleri, yeni yatak dékimd, rotor polisaji ve balansi,
turbin cark bakimi, aligment ayarlarinin yapilmasi,
tim yag sogutucularinin bakimi ve yag kacaklarinin
giderilmesi isleri, yerine montaj ve gerekli testleri
yapllarak Unitenin devreye alma islemi
gerceklestirilmistir.

Generators (3 unit) at Ughanlar HEPP are repaired
including sleeve bearings and slip rings.
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ICTAS Enerji - Trabzon Ucharmanlar HES Unite - 2
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Tarih / Date 2015

Yeri / Place Trabzon
e T
Giig / Power 8200 kVA
Gerilim / Voltage 6300 VOLT
Devir / Cycle 750 rpm

Referans Kapsami / Referance Scope

Ucgharmanlar HES Santraline ait 3 adet generatériin,
stator, rotor ve bileziklerinin tamiri, bakimi, onarimi,
testleri, yeni yatak dékimu, rotor polisaji ve balansi,
turbin cark bakimi, aligment ayarlarinin yapilmasi,
tim yag sogutucularinin bakimi ve yag kacaklarinin
giderilmesi isleri, yerine montaj ve gerekli testleri
yapllarak Unitenin devreye alma islemi
gerceklestirilmistir.

Generators (3 unit) at Ugharmanlar HEPP are
repaired including sleeve bearings and slip rings.




Goltas Enerji - Esen HES

Tarih / Date 2011
Yeri / Place Fethiye MUGLA
SotegmeTtl 0y
Giig / Power 24 MW
l 4 Gerilim / Voltage 10000 VOLT
: Devir / Cycle 600 rpm

Referans Kapsami / Referance Scope

Alstom Marka Generatérin Stator sargilarinin
yenileme islemi fabrikamizda yapildi. Rotor bakimi ve
montaji sahada yapilan generatériin gerekli test
islemleri yapilarak devreye alma islemi
gergeklestirilmistir.
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Alstom made generator stator was rewound.
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OLCA Elektrik Uretim A.S.

Tarih / Date 2018

Yeri / Place Kayseri
e

Giig / Power 2 x 4000 kVA
Gerilim / Voltage 6300 VOLT
Devir / Cycle 750 rpm

Referans Kapsami / Referance Scope

OLCA Elektrik Uretim A.S. ait 2 adet generatériin
komple blylk bakimi tarafimizca yapilmistir.

We have realized major overhoul of 2 pcs hydro
generator belonging to OLCAElectric ProductionA.S.
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MILHES (Milli Hidro Elektrik Santrali)

Tarih / Date 2018

Yeri / Place ANTALYA / Kepez
SoegmoTath 01

Giig / Power 11 MW

Gerilim / Voltage 6000 VOLT
Devir / Cycle 750 rpm

Referans Kapsami / Referance Scope

MILHES projesine ait 11 MW generatériin robelbar
imalati ve stator sarimi tarafimizca
gergeklestirilmistir.

We have produced robel bars and rewinded the 11
MW stator belonging to MILHES Project.
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KiPAS Holding Maren Ener;ji - Balkusan Baraji ve HES

Tarih / Date 2014

Yeri / Place KONYA Ermenek
ST T

Giig / Power 2x19 MW
Gerilim / Voltage 6300 VOLT
Devir / Cycle 750 rpm

Referans Kapsami / Referance Scope

2 adet Dikey Pelton marka generatérlerin yerinden
sokulerek fabrikamiza nakliyesi, komple bakimlarinin
yapilmasi, yerine montaji, turbin bakimlari yapilarak
gerekli test islemleri yapilip devreye alma islemi
gergeklestirilmistir.

We carried out assembly and commissioning works
after all maintenance works were carried out for 2
pieces of vertical Pelton brand generators and
turbines.
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FETAS - Fethiye Enerji A.S. HES

Tarih / Date 2016

Yeri / Place MUGLA
SoegmoTath 01
Giig / Power 12 MW
Gerilim / Voltage 6300 VOLT
Devir / Cycle 600 rpm

Referans Kapsami / Referance Scope

LERQOY SOMER Marka Alternatériin yerinden
sokilerek fabrikamiza nakliyesi, stator sarimi ve rotor
bakimi yapilarak yerine montaji ve gerekli test
islemleri yapilarak devreye alma islemi
gergeklestirilmistir.

LEROY SOMER Made alternator’s rotor and stator
were rewound on turnkey based.(Including
dismounting and installation at site.)
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Arsan Enerji - Hoyran HES

Tarih / Date 2014

Yeri / Place Hoyran
emotartl 014
Giig / Power 2x2,8MW
Gerilim / Voltage ---- VOLT
Devir / Cycle --- rpm

Referans Kapsami / Referance Scope

Anahtar teslim komple santralin kurulumu, montaji, ve
devreye almaislemi tarafimizca gergeklestirilmistir.

We carried out turn-key delivery complete power
plant installation, assembly and commissioning
works.
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BURGUC (Bursa Power Association) HES

Tarih / Date 2015

Yeri / Place Bursa
soegmeTath | | 2015
Giig / Power 2 x5 MW
Gerilim / Voltage ---- VOLT
Devir / Cycle --- rpm

Referans Kapsami / Referance Scope

Generatorin ve tlrbinin tim bakimlari yapildiktan
sonra yerine montaj ve devreye alma islemi
gergeklestirilmistir.

We carried out assembly and commissioning works
after carrying out all maintenance works for the
generator and the turbine.
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BM Holding - Ozgiir Elektrik Uretim A.S.

Tarih / Date 2015

Yeri / Place Bolu
s o
Giic / Power 5 MW
Gerilim / Voltage ---- VOLT
Devir / Cycle --- rpm

Referans Kapsami / Referance Scope

Generatorin ve tlrbinin tim bakimlari yapildiktan
sonra yerine montaj ve devreye alma islemi
gergeklestirilmistir.

We carried out assembly and commissioning works
after carrying out all maintenance works for the
generator and the turbine.
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BM Holding - Ozgiir Elektrik Uretim A.S.

Tarih / Date 2015

Yeri / Place MERSIN
ST g1
Giig / Power 5 MW
Gerilim / Voltage 6300 VOLT
Devir / Cycle 750 rpm

Referans Kapsami / Referance Scope

Generatorin ve tlrbinin tim bakimlari yapildiktan
sonra yerine montaj ve devreye alma islemi
gergeklestirilmistir.

We carried out assembly and commissioning works
after carrying out all maintenance works for the
generator and the turbine.
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Kahramanmaras Enerji - Kistk HES

Tarih / Date 2016

Yeri / Place K.MARAS
SeresmeTarii 201
Giig / Power 3x3.2MW
Gerilim / Voltage 6300 VOLT
Devir / Cycle 1000 rpm

Referans Kapsami / Referance Scope

Generatorin ve tlrbinin tim bakimlari yapildiktan
sonra yerine montaj ve devreye alma islemi
gergeklestirilmistir.

We carried out assembly and commissioning works
after carrying out all maintenance works for the
generator and the turbine.
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Akfen Enerji - Sirma HES

Tarih / Date 2013
Yeri / Place Aydin
sodegme Tl pong
Giig / Power 3x2 MW
Gerilim / Voltage ----VOLT
Devir / Cycle --- rpm

Referans Kapsami / Referance Scope

Generatorin ve tlrbinin tim bakimlari yapildiktan
sonra yerine montaj ve devreye alma islemi
gergeklestirilmistir.

We carried out assembly and commissioning works
after carrying out all maintenance works for the
generator and the turbine.
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Alacati RES ( Egenda Ege Enerji A.S.)

Tarih / Date 2001

Yeri / Place izmir Cesme
Sodegmelai 0y

Giig / Power 3600 kVA
Gerilim / Voltage 1500 VOLT
Devir / Cycle 2000 rpm

Referans Kapsami / Referance Scope

Alacati Res Enerji firmasina ait Ruzgar gili 2 adet
alternatérin sargilari yenilenmis ve testleri
yapildiktan sonra devreye alma islemi
gergeklestirilmistir.

Wind generator stator rewinding. (2 pcs.)
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Antakya Giiris Enerji Senkoy RES

Tarih / Date 2016

Yeri / Place Hatay Antakya
steameTml | on1g

Giig / Power 3600 kVA
Gerilim / Voltage 1000 VOLT
Devir / Cycle 2020 rpm

Referans Kapsami / Referance Scope

Glris Enerji firmasina ait Alstom Marka alternatérin
6n ve arka rulmanlari yerinde degistiriime iglemi
yapildiktan sonra devreye alma islemi
gergeklestirilmistir.

Bearing seat repair and commissioning.
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Baki Elektrik
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Tarih / Date 2018

Yeri / Place Balikesir - Bandirma
So6zlesme Tarihi 2018

Contract Date

Giig / Power 3060 kVA

Gerilim / Voltage 1000 Volt

Devir / Cycle 1680 rpm

Referans Kapsami / Referance Scope

VESTAS Marka alternatoriin stator, rotor sarimi ve
mekanik onarimlari yapilmistir.

Rewinding of VESTAS made alternator’s stator, rotor
and mechanical repairs had been realized.




Deniz Elektrik

Tarih / Date 2018

Yeri / Place Hatay - iskenderun
So6zlesme Tarihi 2018

Contract Date

Giig / Power 2000 kVA

Gerilim / Voltage 690 Volt

Devir / Cycle 1680 rpm

Referans Kapsami / Referance Scope

VESTAS Marka alternatoriin stator, rotor sarimi ve
mekanik onarimlari yapilmistir.

Rewinding of VESTAS made alternator’s stator, rotor
and mechanical repairs had been realized.

www.tugranmotor.com.tr
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SEAS Elektrik Uretim Soma Termik Santrali

Tarih / Date 2014

Yeri / Place Soma Manisa
SozesmeTathi 014

Giig / Power 165 MW
Gerilim / Voltage 15000 VOLT
Devir / Cycle 3000 rpm

Referans Kapsami / Referance Scope

Alcak basing turbin rotoru, kanatlarinin imalati,
montaji, nominal devirde balans alinmasi 3360 d/dak
asirt hiz testi ve bakim islemleri tarafimizca
yapilmigtir.

We carried out the manufacturing of low-pressure
turbine rotor winds, assembly, nominal cycle
balancing, 3360 d/min. over speed test and
maintenance works.

80 www.tugranenerji.com



Ambarli Kombine Cevrimli Elektrik Santrali Gaz Turbini

Tarih / Date 2011

Yeri / Place Ambarli Istanbul
sotegmeTutnl 10

Giig / Power 150 MW

Gerilim / Voltage -—--VOLT

Devir / Cycle ----rpm

Referans Kapsami / Referance Scope

Gaz turbin bakimi.

Gas turbine overhaul.

www.tugranmotor.com.tr
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BOSEN Gaz Santrali

Tarih / Date 2011

Yeri / Place Bosen BURSA
s ot

Giig / Power 50 MW

Gerilim / Voltage ---- VOLT
Devir / Cycle ----rpm

Referans Kapsami / Referance Scope

Gaz turbin bakimi.

Gas turbine overhaul.
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BOSEN Enerji

Tarih / Date Eylul 2016
Yeri / Place BURSA
see T [oie

Giig / Power 16,2 MW
Gerilim / Voltage 11500 VOLT
Devir / Cycle 1500 rpm

Referans Kapsami / Referance Scope

BOSEN Enerji Santraline ait ALSTOM marka
generatoér igin stator ve rotor sargl imali, yerinde
montajl, testleri ve devreye alinmasi isleri tarafimizca
yapilmigtir.

Stator and rotor winding manufacturing, on-site
assembly, testing and commissioning works for
ALSTOM brand generator of BOSEN Power Plant
were done by us.

www.tugranmotor.com.tr
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Kepezkaya HES

84  www.tugranenerji.com

Tarih / Date 2017

Yeri / Place KARAMAN
stsameTm | o017

Giig / Power 14.500 MVA
Gerilim / Voltage ---VOLT
Devir / Cycle --- rpm

Referans Kapsami / Referance Scope

Kepezkaya Hidroelektrik santraline ait 14.500 MVA giictindeki 2
adet generatdriin ve tlrbinin, rotorlannin sokilerek fabrikamiza
getirilerek, rotor kutuplarinin yeniden sarilmasi, bakimi, onarimi
yapilarak génderilmistir. Statoru ve tirbinin yerinde yikama kurutma
islemi yapilarak bakim, onarim ve rehabilitasyon islemi sonrasinda
testleriyapilarak devreye almaislemigerceklestirilmistir.

2 generators and turbines of 14,500 MVA power plants belonging
to Kepezkaya Hydroelectric Power Plant were dismantled and
brought to the factory and rewrapped, maintained and repaired the
rotor poles. The stator and the turbine were washed and dried on
site, and after the maintenance, repair and rehabilitation, tests
were carried outand commissioning was carried out.
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Our Work Completion Documents

YATAGAN

Yatagan Termik Enerji Uretim AS.
Santral Sube
16.10.2015

REFERANS BELGESI

1- 1S SAHIBI: YATAGAN TERMIK ENERJI URETIM A S,

2-iSIN ADI : 3. Uniteye ait 210 MW giiciindeki generatdriin biitin sargilaninin demonte
edilerek (gereken sargilar yeniden sanlacaktir) bakimlarmin vapilmasi ve
verlerine montajinin yapilmasi igi.

3-ISIN YAPILDIGI YER : Yatagan / MUGLA
4- YUKLENICI UNVANI : TUGRAN ENERJ| SAN. VE TIC. AS.
5- SOZLESME TARIHE ;26,06 2015

6- I3 BITIRME TARIH 2 05.10.2015

Serdar Nuri SERIFOGLU
Genel Midir Yardimeisi Genel Midiir

(71002015 Sat. ve Tie. Usm.; SKUTLUCEE~—
Fa 1002005 Idari Mali Midir: HOKTAY

Sahinler Mah. Sahinler Sok. No:259 Yatagan/MUGLA
Tel: 02525725191 Faks: 025257253 84  irtibat igin: Seref KUTLU {3030)
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Our Work Completion Documents

YATAGAN

Yatagdan Termik Enerji Uretim A.S. 06.04.2016
0§ -0k 006
Say; 1839
RECOMMENDATION

Concerning the participation of S.C. GENERAL TURBO S.A. with the

headquarters in Bucharest, ROMANIA, in public tenders. further to the cooperation and
performing some works, we are in the position to let you know the following:
The company S.C. General Turbo S.A. in partnership with the company Tugran Energy
San Tic. A.S. from Turkey carried out the rehabilitation and repair of the 210 MW turbine no.
2 from YATAGAN POWER PLANT. The works have been performed both in the power
plant and in the factory of General Turbo from Romania, the repair being finalized in June,
2015,

The turbo-generator has worked and is working within normal parameters and this
indicates a good quality of the works performed.

This document is a recommendation and is issued based on the data recorded in our
power plant.

gl o

Ali DEGIRMENCIOGLU Serdar TOPRAK
Plant Manager Plant Director

Gazi Mustafa Kemal Bulvars 15 Mayis Mah, 832 Sk, 75. Yil Esnaf Sarayi Kat:2 No:2 20050 DENIZLI
Tel; 12582422776 Falis: 0 258 265 15 §5
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Our Work Completion Documents

KARADENIZ HOLDING A.S.
Develi Sokak Mo: 14
34406 Kagithane /Istanbul

Tel :+90 212 295 47 37
Fax :+ 90212 29547 43

WORK COMPLETION CERTIFICATE

CONTRACTOR : TUGRAN MOTOR VE GENERATOR SAN. TiC.LTD. STi.

MNumber: DATE: 01.07.2011

1 | Name of Administration KARADENIZ HOLDING A.S.

: ; : Repair and Maintenance of ALSTOM Made 1909(0)

2 | Name of Work and Bid Registration Number w?-r-., 11000 V. 600 d/d brushless type gencrator
Complete rewinding of rotor and stator ,
3 | Tvpe and quantity of work balancing. dismantling, assembling and
commissioning
TUGRAN MOTOR VE GENERATOR SAN,

4 | Contractors Name and Surname or Trade Title

TIC.LTD. ST1.

5 | ID Card Number -

6 | Tax Identification Number Yakacik tax Office 860 003 &2 69
If contractor is a partnership partners and Contractor is not a partnership
partnership ratio and experience ratio of Contracior 15 nol a consoriium

7 | partners / If contractor is a consortium partners
and ratio of works made from this partners and
amount of this ratios

8 | Contract Date 15.02.2011

9 | Contract Price

Total Contract Price
9 | Final Acceptation Date or Dates 01.07.2011

If The contract has been transferred

Contract Transfer Day
10 | Work amount on contract transfer -
Document composed contractors performed
work amount and ratio

11 | Document Amount
EXPLANATION:

Signature and Stamp
Repaired Generator, the subject of this project is
belonging to Silopi Power Plant of KARADENIZ

KARADENIZ HOLDING A.S. % mﬁi;f\n,s.
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Our Work Completion Documents

KARADENIZ HOLDING A.S.
Develi Sokak No: 14
34406 Kagithane / istanbul

Tel :+90 212 29547 37
Fax :+ 90212 295 47 43

WORK COMPLETION CERTIFICATE

CONTRACTOR : TUGRAN MOTOR VE GENERATOR SAN. TiC.LTD. STi.

Mumber: DATE: 29.03.2011
1 | Name of Administration KARADENIZ HOLDING A.S.

Condition Monitoring { Electrical Tests, Visual

2 | Name of Work and Bid Registration Number Check and Inspection by Videoscope) of 28 pes,

Miscellaneous Generators

Condition Monitoring of

3 | Type and quantity of work 19090 KVA, 13750 kVA, 10670 kKVA, 8150 kVA

and 7100 kVA Generators

TUGRAN MOTOR VE GENERATOR SAN.

4 | Contractors Name and Surmame or Trade Title

TIC.LTD. STI.
5 1D Card Number =
6 | Tax Identification Number Yakacik tax Office 860 003 82 69
If contractor is a partnership partners and Contractor is not a partnership
partnership ratio and experience ratio of Contractor is not a consortium
7 | partners / If contractor is a consortium partners
and ratio of works made from this partners and
amount of this ratios
% | Contract Date 20.3.2011

9 | Contract Price
Total Contract Price
9 | Final Acceptation Date or Dates 22.04.2011

If The contract has been transferred
Contract Transfer Day -
| Weork amount on contract transfer -
Document composed contractors performed
work amount and ratio
11 | Document Amount

EXPLANATION:

Signature and Stamp
Tested generators are belonging 1o Silopi Power
Plant, idil Power Plant and lzmir Power Plant of KARADENI!Z

KARADENIZ HOLDING AS. H2LDING A.S.
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Our Work Completion Documents

iS DENEYIM BELGESI
(Yiiklenici — is Bitirme)
Sayi: 333 Tarih: 18.02.2010
1. Is sahibi :| EUAS ALIAGA GAZ
TURBINLERI VE KOMBINE
CEVRIM SANTRALI
ISLETME MUDURLUGU
%L Isin adi ve varsa ihale kaymt numaras: 4 ADET MUHTELIF
GUCLERDE GENERATORUN
BAKIM ONARIM HIZMET
isiDir.
3. Isin yapildifi yer .| ALIAGAGZMIR
4. Uygulanan yapi teknigi i
§.Yiklenicinin adi soyadi veya ticaret TUGRAN MOTOR VE
TRANSFORMOTOR
SAN.TIC.
Unvani | LTD.STI
. Is ortakhiiy ise ortaklar ve ortaklik oranlaru, konsorsiyum | :
ise ortaklar ve gerceklestirdikleri is kismi ve tutarlan
7. ilk sbzlegme bedeli
8. Toplam sbzlesme bedeli i
9. Stzlesme tarihi ;| 02.04.2009
10. Stizlegme devredilmigse ;
a. Devir tarihi
b. Devir tarihindeki is tutan
c. Devir tarthinden sonraki is tutan 5
11. Igin gecici kabul veya iskan tarihi () 01.02.20010
AGCIKLAMA: GAZ TURBINLER| GENERATOR ETIKET DEGERLERI:
GERILIM: 10500 VOLT, Y BAGLI, FREKANS 50HZ, AKIM: 2335 AMPER, GUG:42400 kVA,
DEVIiR:3000 rpm, COSe:0, 85, EXCITATION: 115 VOLT, 730 AMPER
AGIRLIK 85000 KG
TOPLAM: 4 ADET

www.tugranmotor.com.tr 91
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is Bitirme Belgelerimiz

AYDEMIR MUHENDISLIK ELEKTRIK Tic. LTD. $Ti.
Kordonboyu Mah. Neyzen Tevfik Cad. No:1 Daire:2
Kartal-istanbul / Tiirkiye

Tel :+90216 517 24 47
Faks : + 90 216 517 12 80

iS BITIRME BELGESI

YUKLENICI : TUGRAN MOTOR VE GENERATOR SAN. TIC.LTD. STi.

MNumber:

Tarih: 20.12.2010

1 | ldarenin ad:

AYDEMIR MUHENDISLIK ELEKTRIK
TiC. LTD. STI.

2 | Isin tirl ve varsa ihale kayit numaras:

Skoda Imali 40 MV A, 6300V, 3000 d/'d
Turbogeneratorln Tamir ve Bakimi

3 | Isin tiiril ve miktan

Rotorun komple sanmu, schim ve salg Glciimii ve
giderilmesi, Tahribatsiz ( NDT ) testlerin yapilmasi,
nominal devirde balans alinmasi, asin huz testi
vapilmasi, yatak yerinin taglanmasi, kaymal
yataklara beyaz metal dokiimii ve iglenmesi,
statorun bakimimn yapiimas: ve generatiriin
montaji , retaining ring (end kep)'lerin stkillmesi,
peri montajinin yapilmasi

4 | Yilklenicinin adi ve soyadi veya ficaret iinvam

TUGRAN MOTOR VE GENERATOR SAN.
TIC.LTD. ST1.

L

TC Kimlik Numaras

] ‘u’erg;l Kimlik Numaras)

Yakacik tax Office 860 003 82 69

Yiiklenici is ortakh@ ise ortaklar ve ortaklik

Is ortakhign voktur,

Firmasimn Yalova Fabrikasindaki Enerji
Santralina aittir,

oranlan ile bu ortaklara iliskin ig deneyim Yiiklenici konsorsiyum degildir.
7 | tutarlany/ Yilklenici konsorsiyum ise ortaklar ve
ortaklarca gergeklegtirilen is kisimlan ile bu
kisimlanin futan
8 | Stzlegme tarihi 15.10.2010
9 | Stzlesme bedeli
Toplam sbzlegme tutan
G | Kesin kabul tarihi veya tarihlen 20.12.2010
. Stzlegme devredilmiy ise
_Sﬁ?.]esrm: devir tarihi |-
10 Sﬂ?,lcsnm devir tarihindeki is tutar
Belge diizenlenen yiklenicinin f,l:ﬂ?tklﬂstlrdlgl i
i3 tular1 ve orani =1
11 | BELGE TUTARI
ACIKLAMA :
Tamir ve hakimi yapilan Turbogeneratdr Kase ve Imza
AKSA AKRILIK KIMYA SANAYILAS. AYDEMIR MOHENDISLIK ELEnm

www.tugranenerji.com




Our Work Completion Documents

IS BITIRME BELGESI

2400 (YUKLENICI)
Sapi: 7T Tarih: 22.06.2009
| 1 | Idarenin adi T.K.I. GARP LINYITLERI ISL. MUES.

MD. TAVSANLI
| 2 | Isinach ve varsa ihale kayit numarasi 7820 MARION DRAGLINE MG SETI
IZOLASYON IVILESTIRMESI
2008/134724
3 | lsin tanimu 1 ADET 2500 HPSENKRON MOTOR VE 6
ADET 836 KW. VE 506 KW DC
| GENERATORUN ROTOR VE STATOR
SARGILARININ IZOLASYONLARININ

i IYILESTIRILMESI isf
4 | Yuklenicinin adi ve soyadi veya ticaret | TUGRAN MOT. TRANS. SAN. TiC. LTD.
unvan STi. ISTANBUL
5 | TC Kimlik Numaras:
6 | Vergi Kimlik Numaras:
Yiiklenici ig ortakhg ise ortaklar ve
ortaklik oranlari ile bu ortaklara iliskin is
7 | denevim tutarlan / Yiklenici
konsorsiyum isc ortaklar ve bu
ortaklarca gegeklestirilen is kisimlan ile
bu Lisimlann tutan )
8 | Stzlesme tarihi 26.09.2008
9 | Sozlesme bedeli
Toplam stzlesme tutan
10 | Kabul tanhi 20003 2009
Sizlesme devredilmis ise
. Siizlesme devir tarihi

Sézlesme devir tarihindeki is tutan
Adima belge diizenlenen yiiklenicinin
gergeklestirdigi i tutan ve oram
12 | BELGE TUTARI

ACIKLAMA:

Osmar THRAN
Satinalmes Siphe

e ] T R i

st
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Our Work Completion Documents

94

i$ BITIRME BELGESI
(YUKLENICI)
SAYI : 2549 Tarih: 16.11.2009
darenin adi Eﬁﬁ.S ALIiAGA GAZ TURBINLERI VE
I KOMBINE CEVRIM SANTRALI
iSLETME MUDURLUGO
2 llsin adi ve varsa ihale kayit numarasi 2009/23094
Isin tanimi EKLI TEKNIK SARTNAME GEREGI 1
3 ADET GENERATOR BAKIM.ONARIM
HIZMET iSIDIR.
4 [Yiklenicinin adi ve soyad) veya ticaret TUGRAN MOTOR VE
unvan) TRANSFORMATOR SAN. TIC. LTD. STI.
5 [TC Kimlik Numaras:
6 [Vergi Kimlik Numaras YAKACIK VD. 8600038269
Yiiklenici is ortaklig ise ortaklar ve
ortakhik oranlan ile bu ortaklara iliskin
; i5 deneyim tutarlar / Yiklenici
sorsiyum ise ortaklar ve bu
rtaklarca gergeklestirilen is kisimlan ile
kizimlarin tutan
8 Sozlesme tarihi 06/03/2009
9 |Stizlesme bedeli
Toplam stzlesme tutan ;
10 [Kabul tarihi 0. 6. 2009,
Sdzlesme devredilmis ise
Sézlesme devir tarihi
|1 | Sézlesme devir tarihindeki is tutar
Mdina belge dilzenlenen yilklenicinin
[pergeklestirdigi is tutan ve oran
12 | BELGE TUTARI

ACIKLAMA: BUHAR TURBINI GENERATOR ETiKET DEGERLERI:
GERILIM: 10500 VOLT, Y BAGLI, FREKANS:50HZ, AKIM:2010 AMPER, GUC:36500 kVA,

P)E\I'tﬂﬁﬂ&l} rpm, COSe:0.85, EXCITATION: 102 VOLT, 650 AMPER

www.tugranenerji.com



is Bitirme Belgelerimiz

Oymapinar HES Igletme Miidiirligii

SAYI : Oym-Teknik (2008-01) 0079

KONU :lsBitirme Belgesi.

IS BITIRME BELGESI

e e ——— a ETi ALUMINYUM ALS o ——— T —

MM YA ¢ chamistn

GEMEL MUDORLUK
42370 - SEYDISEHIR
KONYA - TORKIYE
TEL : 0 332 582 30 30
FAX : 0332582 30 27 - 28

24 KASIM 2008

Asagida karakteristikleri yazili Cymapinar HES. Generatdrlerin 42 adet Stator sargilan
bobinlerini TUGRAN MOTOR ve TRANSFORMOTOR SAN. TIC. LTD. $Ti ne yaptinimigtir.

Is bu belge firmanin istegi Gzerine diizenlenmisgtir.

Geredini bilgilerinize arz ederim.

GENERATOR KARAKTERISTIKLERI

SERI NO - 48 ME 12028
TP - AMAV 808 - 340
SINIFI : 51

STATOR GERILIMI ©14 400 V.
STATOR AKIMI 16014 A,

FAZ FREKANS :3/50 Hz

HIZI (214 TIM

ASIRI HIZ 1403 T/M
BAGLANT! TiPI THY

YALITIM SINIFI °F

Guco 1 150 MvA
GORUNUR GUCG 135 MW

cosQ :0,9

MODEL <IEC 34-1-1977

ADRES : Oymapmar Hidroelektrik Santrall slebme MOdGrGg0
PHCAT OT600-ManavpetANTALYS TH - (242, TT2 21 44 - TT2 25 27 - Faks : 0242, 772 25 57 - E-Mail :

www.tugranmotor.com.tr
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Our Work Completion Documents

CINER GROUP

Pasalimani Cad. No:73
34670 Uskudar/Istanbul

Tel :+90 216 531 24 00
Fax :+90 216 531 24 27

WORK COMPLETION CERTIFICATE
CONTRACTOR: TUGRAN MOTOR VE GENERATOR SAN. TIC. LTD. STI.

Mumber:

DATE: 05.01.2007

| MName of Administration

CINER GROUP (PARK HOLDING A.S)

2 Name of Work and Bid Registration Number

Long Term Agreement as solution parner for
Repair and Maintenance Rotating Electrical
Machines { Motors and Generators )

3 Type and quantity of work

Periodical tests and condition monitoring,
Maintenance,
Repair
Diagnosis of problems related with:
HYV motors (range between 250kW and 3000 kW)
Generators (range between 112 kVA and 150000 kVA)
Replacement of retaining rings belonging to

135 MVA turbogenarator rotor

4 Contractors Name And Sumame or Trade Title

TUGRAN MOTOR VE GENERATOR SAN.
TIC.LTD.STI.

i

I Card Mumber

and ratio of works made from this pariners and
* amount of this ratios

& Tax ldentification Number Yakacik tax Office B60 003 82 0
If contractor is a partnership partners and Contractor is not a partmership
partnership ratio and experience ratio of Contractor is not a consorium

7 parmers / If contractor is a consortium partners

[ 2]

Contract Date

05.01.2007 - Conlinuing

O

Contract Price

Toal Contract Price

9  Final Acceptation Date or Dates

Miscellaneous

If the contract has been transferred

Contract Transfer Day
10 Work amount on contract transfer

Document composed contractors performed
work amount and ratio

11 Document Amount (Realized Amount )

EXPLANATION:

Motors and Generators which are bemig repaired
and maintamned are at different power and miming
plants and factories belonging to

Ciner Group

Signagure and Stamp

96 www.tugranenerji.com
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Our Work Completion Documents
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Our Work Completion Documents

DENEYiM BELGESI

(Yiklenici-ig Bitirme)
01.03.2005
1) ligili idare’ : ELUAS Orhaneli Termik Santrah Igletme
Maidirlagi Orhaneli/BURSA
2) Isin Adi ;6.3 kV 4000 kKW Motoru Sanmi
3) isin Yapildiin Yer : EUAS Orhaneli Termik Santrah isletme
Mudirliga Orhaneli/BURSA
4) Hizmet Tamm 1 6.3 kV 4000 kW 3 Nolu Kazan Besleme

Motoru Sanmi Test ve Avarlanmin Yapiimasi

5) Yiiklenicinin Ticaret Unvam : TUGRAN Motor ve Transformator San. Tic.
Ltd Sti - Yakacik Kartal/ISTANBUL

6) Ortak girigim ise ortakiik orani®  : -

7) Kesif veya ilk Sozlegsme Bedeli

8)Toplam kesif (Stzlesme)-bedeli

9) Sézlesme tarihi £ 05.01,2004
10 vredilmi
a) Devir tarihi

b) Devir tarinindeki ig tutar
c) Devir sonraki ig Tutan

11) Kabul tarihi : 31.05.2004

12) Belge tutan

Not : Stz konusu Motor 26.12.2004 tarihinde anzalanmistir. 18 Ay Garanti kapsammda
olan motor firma tarafindan tamiri yapilarak isletmemize calisir halde testim edilmistir.

\\
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www.tugranmotor.com.tr
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TUGRAN ENERJi SANAYi ve TICARET A S.
Merkez: Cumhuriyet Mah. Yiizyil Cad. No: 70 - 34876 Yakacik - Kartal - ISTANBUL - TURKIYE

Sube: Cumhuriyet Mah. Akbiyik Sk. No: 5 - 34876 Yakacik - Kartal - ISTANBUL - TURKIYE
Tel.: +90 216 451 30 31 (Pbx) - +90 216 377 51 87

Fax: +90 216 451 30 32
info@tugranmotor.com.tr
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