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1. KONU

Bu teknik sartname; TURASAS tarafindan tiretilecek, yikk ve yolcu tagimaciliginda
kullanilacak, 5 MW giiciinde, 140 km/h isletme hizina sahip E5000 Milli Elektrikli Lokomotifin;
bojisinin statik ve yorulma testlerinin Avrupa Birligi Karsilikl1 Isletilebilirlik TSI gerekliliklerine
uygun olarak yapilmasi, detayli test sonug raporlarinin ve teknik uyumsuzluklar gézlenmesi halinde
varsa ¢Oziim Onerilerinin Idareye sunulmasi ve yapilan tim testlerin belgelendirme kurulusu
tarafindan kabul edilecek sekilde dokiimante edilmesi konularinda asgari genel/6zel ve teknik

hususlar i¢ermektedir.

2. UYULMASI GEREKEN STANDARTLAR

Yiklenicinin yapacagi uygunluk degerlendirmelerinde ve/veya bu Teknik Sartnamede
belirtilmeyen ancak bu teknik sartnameye konu olan E5000 Milli Elektrikli Lokomotif, E5000’i
olusturan ekipman ve E5000’e ait alt bilesenlerin saglanmasi gereken diger sartlarda asagida oncelik
sirasina gore listelenen direktiflere, standartlara ve taleplere uyulacaktir.

Bu direktiflere, standartlara ve taleplere uyulmasimin  miimkiin olmadigi durumlarda,
Yiiklenicinin sundugu detayli degerlendirmeyi idarenin uygun gormesi durumunda, diger ilgili
uluslararasi standartlar, Avrupa iilkelerine ait standartlar, ulusal standartlar ve TCDD yonergeleri,
ulusal mevzuatin gerektirdigi sartlar kullanilabilecektir.

° 2008/57/EC numarali Trans-Avrupa Demiryolu Sisteminin Karsilikh Isletilebilirlik Direktifi

e TSILOC&PAS

e TSISRT
e TSICCS (Uyumluluk Kontrolii yoniinden)
e TSINOI

e CSM 402/2013/EU

e Ilgili TSI direktifleri hakkinda yaymlanmig teknik dokiiman ve ekleri

e EN STANDARTLARI

e UIC STANDARTLARI

o IEC, ISO, Diger uluslararas: norm ve standartlar (DIN, NF F, UNI, CEI... gibi)
e Ulusal standartlar (TS... gibi)
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Oncelik sirasi iistte belirtildigi gibi olan standartlarda konuyla ilgili bir bosluk varsa, bu bogluk
bir alt siradaki/Gnemdeki standart tarafindan doldurulacaktir.
Thale konusu is devam ederken bu madde kapsaminda belirtilen standart/normlar ile ilgili
degisiklik olmast durumunda Yiiklenici;
o Idareyi degisikligin yayinlanarak yuriirliige girdigi tarihten sonra, 5 (bes) is giini i¢inde
yazili olarak haberdar edecektir.
° Degisikligin yaynlanarak yiiriirlige girmesinden sonra en geg 1 (bir) takvim ay1 i¢inde yeni
duruma uyum igin gerekli siire¢lerini ¢ikararak, idarenin onayina sunacaktir.
e Idare 15 (on bes) is giinii iginde siireci inceleyip Yiikleniciye kararim bildirecektir.
Direktiflerin, ~ standartlarin, normlarin  degismesi  sertifikasyonun  tamamlanmasim

engellemeyecektir.

3. TANIMLAR

Teknik sartname ve eklerinde yer alan kisaltma ve teknik terimler asagidaki sekilde yorumlanacaktir.

Tablo 1 - Tammlar

TCDD Tirkiye Cumhuriyeti Devlet Demiryollar1 Isletmesi Genel Miidiirliigii

TCDDT Tiirkiye Cumhuriyeti Devlet Demiryollar1 Tasimacilik A.S

TURASAS Tirkiye Rayl1 Sistem Araglar1 Sanayii Anonim Sirketi

IDARE ligili konuda gérevlendirilmis TURASAS ve/veya E5000 galisma gruplar:

TSI Karsilikli Isletilebilirlik Teknik Sartnamesi

UIC Uluslararas1 Demiryollari Birligi

EN Avrupa Standardi

DIN Uluslararast Alman Standardi

UNI Ulusal Standartlar Birimi

EC Avrupa Toplulugu

ISO Uluslararasi Standart Kurulusu

FEM Sonlu Elemanlar Analizi

NDT Tahribatsiz Muayene

E5000 5 MW giictinde Elektrikli Anahat Lokomotifi

NoBo Avrupa Birligi ilgili komisyonu tarafindan 2008/57/EC numarali, "Birlik icinde
demiryolu  sistemlerinin  karsihkli  isletilebilirligi”  direktifi ~ kapsaminda
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TSILOC&PAS

TSI SRT

TSICCS

TSINOI

CSM

Yetkilendirilmis Kurulustur. “Notified Body” Ingilizce metnin bas harflerinden
olusan kisaltmasidir ve Onaylanmis Yetkili Kurulusu ifade eder.

Avrupa Komisyonu’nun 1302/2014/EU  numarali  dokiiman: (Trans-Avrupa
demiryolu sisteminin ‘lokomotifler ve yolcu vagonlari® alt sistemi ile ilgili karsilikli
igletilebilirlik igin teknik sartnamesi)

Avrupa Komisyonu'nun 1303/2014/EU numarali  dokiimani (Trans-Avrupa
Konvansiyonel ve Yiiksek Hizli demiryolu sisteminin ‘demiryolu tiinellerinde
giivenlik® ile ilgili karsilikli igletilebilirlik igin teknik sartnamesi)

Avrupa Komisyonu’nun 2016/919/EU numarali dokiimani (Trans-Avrupa demiryolu
sisteminin ‘kontrol-kumanda ve sinyalizasyon’ alt sistemlerine dair karsilikli
isletilebilirlik teknik sartnamesi)

Avrupa Komisyonu’nun 1304/2014/EU numarali dokiiman: (Demiryolu araglar -
‘giiriiltd’ ile ilgili karsihkh igletilebilirlik i¢in teknik sartname)

Avrupa Komisyonu’nun 402/2013/EU numarali dokiimani (Risk Degerlendirme

konusunda genel giivenlik metodu)

4. IHALE KONUSU iSIN KAPSAMI

Ihale konusu is kapsaminda Yiiklenici tarafindan 6zetle agagidaki hizmetler sunulacaktir;

o TSI LOC&PAS gereksinimlerine ve EN 13749 standardina uygun sekilde boji statik

testleri

e TSILOC&PAS gereksinimlerine ve EN 13749 standardina uygun sekilde boji yorulma

testleri

e Gergeklestirilecek testler ile ilgili test planlarimin, prosediirlerinin ve test takviminin

hazirlanmasi

° Detayl test sonug raporlarinin ve teknik uyumsuzluklar gozlenmesi halinde varsa ¢6ziim

Onerilerinin Idareye sunulmasi ve yapilan tiim testlerin belgelendirme kurulusu

tarafindan kabul edilecek sekilde dokiimante edilmesi

o TURASAS-Test Merkezi-TURASAS arasindaki nakliye hizmetleri

URA F.005
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Yiklenici, ihale konusu is kapsamindaki tiim igleri teknik sartnamenin ilgili eklerine, TSI
LOC&PAS  gereksinimlerine ve teknik sartnamenin  “2. UYULMASI GEREKEN
STANDARTLAR” maddesinde gegen standartlara uygun olarak yapacaktir.

4.1. Boji Statik Testi
Boji statik testleri EN 13749 standardina ve TSI gerekliliklerine uygun olarak yapilacaktir. Boji
gergeves statik testleri kapsaminda Yiiklenici tarafindan asagidaki hizmetler sunulacaktir:

o Testlerde, strain-gauge’ler, yiik hiicreleri ve deplasman transdiiserleri ile eszamanh
tahmini olarak 150 kanaldan olgiimler alinacaktir. Bu sayi yaklasik olup sozlesme
imzalandiktan sonra strain-gauge haritasinin  Yiiklenici ile paylasilmas: ile
kesinlesecektir. Yiiklenici verecegi teklifte kullanacagi yiik hiicreleri, deplasman
transdiiserleri ve strain-gauge’ler igin birim fiyati belirtecektir. Kesinlesen adetlerin
tahminlerden diisiik olmasi durumunda Yiiklenici kullanmadig iirtinlerin toplam fiyatim
Idareye 6deyecektir.

o Testlerde, Idare tarafindan 6nerilecek strain-gauge ve diger sensér planlar1 oncelikle
incelenecek, gerekirse oncelikle TSI, daha sonra tasarim dogrulama gerekliliklerine
uygun verilerin toplanmast i¢in ek dneriler Yiiklenici tarafindan sunulacaktir.

e Bojinin test standina montaj ydnteminin ve yiik uygulama sistemlerinin, bojinin gergek
¢aligma sartlarina ve ilgili test standartlarina uygunlugu Yiiklenici tarafindan Idareye
teknik bir dosya kapsaminda ispatlanacaktir.

o Statik testlerde yiikler ti¢ adimda uygulanacaktir. ik adimda yiiklerin %50’si, ikinci
adimda ytiklerin %75’ ve igiincii adimda yiiklerin tamami uygulanacaktir. Bu
yiklemelerde ger¢eklesen uzamalardaki degisimler kayit altina alinacaktir. Tiim istisnai
ve servis yikleri iiger kez uygulanacaktir. Son uygulamadaki uzamalar dikkate
aliacaktir.

* Boji statik testi siur yiik ve servis yiikk degerleriyle, ayrica Ongoriilen kombinasyon
yikler altinda Yiiklenici tarafindan yapilacaktir. Testin ardindan Yiiklenici tarafinda test
raporu hazirlanarak idarenin onayina sunulacaktir.

o Ilgili standartlarda a1k olarak yazmasa bile, boji sasi konstriiksiyonu iizerinde yer alan
cesitli askilar, fren sistemleri, motor kulaklar1, kaliperler, stispansiyon ekipmanlari gibi,

sistem {izerinde ¢alisan mekanizmalardan dogan yiiklerin yap: ve baglantt noktalar

. Bu Teknik Sartname TURASAS'in yazili izni olmadan
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tizerindeki etkileri, ilgili kuvvetlerin uygulanmas: ile olgiilecek ve kayit altina
alinacaktir. Eger yapisal l¢tim (strain ve hesaplanan gerilme) degerlerinde teknik olarak
fonksiyonelligi engelleyecegi diigiiniilen degerler goriiliirse, Madde 4.3.Boji Statik ve
Yorulma Testleri i¢in Diger Hususlar da agiklandig1 sekilde davramlacaktir.

Testlerde kullanlacak kuvvetleri uygulayan silindir sayisi yaklasik olarak asagidaki
sayilarda olacaktir. Bu sayilar tahmini olup, s6zlesme imzalandiktan sonra kesin adetler
ve uygulama noktalar1 Yiikleniciye bildirilecektir.

o Ikincil siispansiyondaki dikey yiikler (2 silindir)

Ikincil siispansiyon ve yanal tahditlerdeki yatay yiikler (4 silindir)
Burkma (1 silindir)

Tekerlerdeki boyuna kuvvetler (4 silindir)

Fren kuvvetleri (4 silindir)

Motor baglanti noktasindaki kuvvetler (2 silindir)

Yalpa(Yaw) damperleri kuvvetleri (2 silindir)

Ikincil dikey damper yikleri (2 silindir)

00O 0O0OO0OO0OO0

4.2. Boji Yorulma Testi

Boji yorulma testleri EN 13749 standardina ve TSI gerekliliklerine uygun olarak yapilacaktir.

Boji yorulma testi kapsaminda Yiiklenici tarafindan asagidaki hizmetler sunulacaktir:

Statik Test raporunun Idare tarafindan onaylanmasinin ve yapinin statik olarak emniyetli
oldugu belirlenmesinin ardindan Yiiklenici EN 13749°da tanimlanan yorulma yiikleriyle
(10 milyon ¢evrim) dinamik testleri gergeklestirecektir. Yorulma testlerinde standartta
tanimhi yiiklere ek olarak fren yiikleri igin ¢evrim gergeklestirilmesi istenebilir.
Yiklenici teklifine bu yiikk durumunu opsiyon olarak fiyatlandiracaktir. Bu yiik
durumunun gergeklestirilme durumu sOzlesmenin imzalanmasindan sonra Yiikleniciye
bildirilecektir.

Yiik spektrumlarinin dagilimi, gevrim sayma metotlari, yiik degerlerinin arttirilmasi vb.
teste dair hususlar EN 13749 gereksinimleri ve genel yorulma testi mantig1 ile uyumlu
olacaktir.

Statik testlerden once, statik testlerden sonra, 6, 8 ve 10 milyon cevrimlerde boji
govdesinin erisilebilir kaynaklarin NDT muayenesi Yiiklenici tarafindan yapilacak ve

dokiimante edilecektir. Hangi kaynaklara NDT yapilamayacagi Yiiklenici tarafindan

URA F.005
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belirlenecek ve Idarenin onayina sunulacaktir. Ayrica yorulma testlerinde her 1 milyon
¢evrimde gorsel muayene gerceklestirilecektir.

Tahribatsiz muayeneler EN 1SO 9712°ye gore yetkilendirilmis uzmanlar tarafindan
yapilacaktir.

Testler esnasinda metal malzemelerde yapiyi etkileyecek 1sinma, agir1 titregim, rezonans,
vb. sartlarin olusmasina sebep olmayacak test frekanslar: segilecektir. Sistemin dogal
frekansindan uzak ve miimkiin oldugunca gergege yakin, diisiik ana frekansli (main load
frequency) bir yorulma test plam gerceklestirilecektir. Dogal frekans detaylar

sozlesmenin imzalanmasindan sonra Yiiklenici ile paylasilacaktir.

4.3.  Boji Statik ve Yorulma Testleri icin Diger Hususlar

Yiiklenici Test prosediirii hazirlayarak Idarenin onayina sunacaktir. Test prosediiriiniin
Idare tarafindan onaylanmamasi durumunda Yiiklenici gerekli degisiklikleri yaparak
tekrar Idarenin onayina sunacaktir.

Test Merkezinde gergeklestirilecek testler igin Boji bu teknik sartnamenin 5.7.
Ambalajlama maddesine gére ambalajlanarak yiikleniciye TURASAS tesislerinde
teslim edilecektir. Test planina gore teslim tarihinden en ge¢ bir ay Once Yiiklenici
ambalajlama ile ilgili talimatnameyi Idareye gondermis olacaktir.

TURASAS-Test Merkezi-TURASAS arasindaki nakliye operasyonlar1 ve bu husustaki
ortaya ¢ikabilecek maliyetler yiiklenici sorumlulugunda olacaktir. Nakliye operasyonlari
ile ilgili ortaya g¢ikabilecek her tiirlii durumdan (gecikme, tasinma esnasinda hasar
gorme, testi etkileyebilecek diger durumlar) Yiiklenici sorumlu olacaktir.

Yiiklenici termin siiresini nakliye operasyonlarini da dikkate alacak sekilde belirtecektir.
Bu hususla ilgili yasanabilecek problemlerden dogabilecek gecikmeler bahane olarak
kabul edilmeyecektir.

Boji yorulma testi i¢in gerekli kolaylik, suport, taklit (dummy) elemanlar vb. ekipmanlar
Yiiklenici tarafindan tasarlanacak ve iiretilecektir. ’

Test diizenegi Yiiklenici tarafindan kurulacaktir.

Testler sirasinda kullanilacak tiim &lcii aletleri ve sensorler gerekli kalibrasyona ve

sertifikasyona sahip olmalidir. Bu durum Yiiklenici tarafindan belgelendirilecektir.

URA F.005
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Biitiin statik yiik durumlarinda ve dinamik testin her agamasinda tiim test degerleri
kaydedilerek Idareye teslim edilecektir.
Testler sonucunda boji gergevesi ve ilgili diger ekipmanlarin standartlarda belirtilen
sartlar1 saglayamamas1 durumunda Yiiklenici detayli bir rapor hazirlayarak Idareye
sunacaktir. Idare, test sonuglarina gore gerekli degisiklikleri, revizyon ve tadilatlan
yaptiktan sonra, Yiikleniciden gerekli testleri tekrarlamasin isteyebilir.
Testlerin tamaminin tekrarlanmasi gerekirse olusacak maliyetin Idare tarafindan agik¢a
bilinmesi amaciyla Yiiklenici, teklifinde birim test tekrar maliyetini agik¢a belirtmelidir.
Eger test sonuglarindaki basarisizlik Yiiklenici kaynakli ise, Yiiklenici bedelsiz olarak
testleri tekrar edecek ve de test merkezi is programinda 6ncelik taniyacaktir.
Testlerin tamamlanmasinin ardindan boji iizerinde yer alan strain-gauge ekipmanlari
sokiilmeyecek, boji ile birlikte Idareye teslim edilecektir.
Testler sonucu elde edilen tiim veriler Yiiklenici tarafindan elektronik ortamda ASCII
ve MATLAB dosyasi olmak {izere iki kopya halinde Idareye teslim edilecektir.
Tim testlerin tamamlanmasinin ardindan Yiiklenici detayl bir test raporu hazirlayarak
Idarenin onayina sunacaktir. Yiiklenicinin sunacagi test raporu en az agagidaki bilgileri
de igerecektir;

» Testte uygulanan Strain-gage ve Sensor planlari
Statik Test Raporu
NDT raporlari (yapilan tim kaynaklar i¢in)
Tim NDT fotograflari
Yorulma test raporu
Giincel ve gegerli kalibrasyon raporlar:

EN 17025 akreditasyonu kapsamini gosteren belge

YV V ¥V V VYV VYV

NoBo tarafindan istenebilecek dokiimanlar

5. GENEL HUKUMLER

5.1. Resmi Yazismalar ile ihale Konusu Ise Ait Dokiimanlarn Dili ve Kopya Sayisi

Yiikleniciden gelen tiim yazigmalar ve teknik dokiimanlarda kullanilacak dil Tiirkce ve

Ingilizce; Idareden Yikleniciye giden tiim yazigmalar ve teknik dokiimanlar Turkge ve/veya

Ingilizce olacaktir. Yiiklenici terciimeden sorumlu olacaktir. Dokiimanlarin terciimesinden

Bu Teknik Sartname TURASAS'In yazili izni olmadan
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kaynaklanan hatalarin sorumlulugu Yiikleniciye ait olacaktir. Bu nedenle herhangi bir anlagmazlik
halinde verilen belgelerin Tiirk¢e niishalari esas alinacaktir.

Idareye teslim edilecek dokiimanlar Yiklenici tarafindan hazirlanarak, teknik sartname ve
eklerinde belirtilen sekil ve formatta olmak tizere beser niisha basili kopya olarak ve ikiser niisha da
elektronik ortamda, siiresi igerisinde TURASAS’a teslim edilecektir.

Tip onay ve test siireglerinde ihtiyag duyulabilecek yeminli terciimeler ve bunlarin apostilleri
ile ilgili tiim sorumluluk Yikleniciye aittir.

Yiklenici biinyesindeki Proje Sorumlusu, bu madde kapsaminda verilecek tiim

dokiimantasyonu inceleyerek onaya esas teskil edecek sekilde Idareye rapor sunacaktir.

5.2. Yazilhmlara Ait Lisanslar
Yiiklenicinin kullandig: tiim yazilimlar lisanshi olacaktir. Bu konudaki tiim sorumluluk

Yikleniciye aittir.

5.3. Garanti ve Miihendislik Sorumlulugu

Yiiklenici verdigi her tiirlii bilginin dogrulugundan sorumludur. Verilen bilgilerdeki eksiklik
ve/veya hatalardan kaynakli test siirecinin herhangi bir asamasinda ortaya cikabilecek
hatalardan Yiiklenici sorumlu olacaktir. Bdyle bir durum oldugunda, meydana gelen problemler
Yiklenici tarafindan test siirecini etkilemeyecek sekilde en kisa siirede g¢oziilecektir. Bu tip
sorunlarin neden oldugu tiim maliyetlerden Yiiklenici sorumludur. Yiiklenicinin ihale konusu
iy kapsaminda yapacagi hatali islerden kaynaklanabilecek Idarenin ve/veya iigiincii sahislarin

ugrayacagi tim zarar ve ziyan, Y {iklenici tarafindan karsilanacak/tazmin edilecektir.

5.4. Test Plani ve Test Takvimi

Tiim Istekliler ihale tekliflerinde test plan: ve test takvimi sunacaklardir. Soézlesmeye miiteakip
4 (dort) hafta igerisinde Yiiklenici ile Idare, test planim ve takvimini goriismek icin bir araya gelecek,
gerekiyor ise Idarenin istekleri dogrultusunda test plani ve takvimi giincellenecektir. Uzerinde
mutabik kalman is programi, Yiiklenici ve Idare tarafindan imzalanarak uygulamaya
konulacaktir.

Thale konusu isin tamamlanma siiresi, sozlesmenin imzalanmasindan itibaren en gok 10 ay
olarak 6ngdriilmistiir. Test siireci tiim testlerin tamamlanmast ve ilgili dokiimanlarin idareye teslim

edilmesi ve Idarenin raporlarin tam ve eksiksiz oldugunu onaylamasi ile son bulur.

. Bu Teknik Sartname TURASAS'In yazili izni oimadan
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Idareden kaynaklanan sebepler ile igin tamamlanma siiresinin 10 ay1 gegmesi durumunda

Yiklenici higbir ilave hak talep edemeyecektir.

5.5. Proje Kullamim Hakki

Ihale konusu is kapsaminda Yiiklenici ile paylasilan her tiirlii belge, proje, dokiiman higbir
sekilde baska amaglar i¢in kullanilmayacaktir. Thaleye konu olan bojinin tasarim, iiretim, TSI
sertifikasyonu ve ticari servise girisine kadar yapilan tiim testlerinin ve test sonuglarinin her tiirlii
kullamm ve miilkiyet hakki herhangi bir sinirlama olmaksizin Idareye ait olacaktir.

Bu madde kapsamindaki tiim haklar, yiiriirlitkteki mevzuatin emredici hiikiimleri sakli kalmak,
Urtiniin mahiyet ve hususiyetini bozmamak ve {iriin sahibinin seref ve itibarini zedeleyecek sekilde
kullanilmamak kaydiyla miinhasiran idareye ait olacaktir.

Bu maddede ifade edilmis tiim hususlar ile ilgili olarak alt yiiklenicilerin tiim faaliyetlerinden

Idareye kars1 Yiiklenici sorumludur.

5.6. Testlere Nezaret Edecek idare Personeli
Yapilacak olan tiim testlere en az 20 adam/giin Idare personeli katilim saglayacaktir. Idare
personelinin ugak biletleri, iase ve ibate masraflar1 Yiiklenici sorumlulugundadir. Yiiklenici idare

personelinin test merkezinin bulundugu yerdeki transfer hizmetlerini de saglayacaktir.

5.7. Ambalajlama

3.7.1. Yiiklenici, boji gergeveleri testlerin yapilacag merkeze génderilmeden en az bir ay Once
Idareye ambalajlama talimati gonderecektir. Boji gergeveleri Idare tesislerinden test merkezine
gonderilirken ambalajlama TURASAS personeli tarafindan bu ambalajlama talimatina gore

yapilacaktir.

5.7.2. Yiiklenici, teselliime arz edilen iiriinlerin yagmur, riizgar, kar gibi iklim ve cevre sartlarindan
etkilenmeyecek, tahliye ve stoklama esnasinda hasarlanmayacak sekilde teslim edecektir. Yiiklenici,

tirtinleri birbirine zarar vermeyecek sekilde ambalajlayarak sandik igine yerlestirecektir.

5.8. Dokiimanlarin Teslimi
Test dokiimanlarinin dijital kopyalar elektronik ortamda testler tamamlandiktan en gec 2 hafta

sonra, 1slak imzali dokiimanlar ise en ge¢ 4 hafta iginde Idareye teslim edilecektir.
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5.9.

Teslim/Teselliim Yeri

Boji ¢ergevelerinin ve ihale konusu is ile ilgili tiim dokiimantasyonun teslim yeri TURASAS -
Eskigehir’dir.

5.10. Idare Tarafindan Paylasilacak Dokiimanlarin Teslimi

Ihale kapsamindaki Idare tarafindan paylasilacak tiim dokiimanlar Gizlilik S6zlesmesi (NDA)

Belgelerinin imzalanmasinin ardindan Yiiklenici ile paylasilacaktir.

6. ISTEKLILERDE ARANAN OZELLIKLER

Testlerin yapilacagi merkezin, boji ¢erceve testleri konusunda statik/dinamik gerilme analizi

konusunda tecriibeli olmast, ilgili standartlar ve bu sartnameyi olusturan testlerin kapsaminda

EN 17025 belgesinin bulunmasi ve Tirkiye veya Avrupa’da konumlanmis olmasi

gerekmektedir.

Istekli demiryolu araci boji gercevesi statik ve yorulma testleri konusunda yapmis oldugu

¢alismalari benzer is deneyimi olarak teklifle birlikte Idareye sunacaktir.

Istekli firmalar gergeklestirilecek testler konusunda gerekli akreditasyon belgelerine sahip

olacaktir.

Isteklinin test siireglerinde ¢alisacak personeli ise test siiregleri konusunda uzman olacaktir.

7. BENZER IS DENEYiMi

Daha 6nce Boji gergevesi statik ve yorulma testlerini gergeklestirmis olmak benzer is olarak
kabul edilecektir. Benzer is deneyimine sahip olan istekliler belgelerini teklif ekinde sunacaklardir.

8. TEKLIF VERME

Istekliler tekliflerinde asagida yer alan dokiimanlar: Idareye bildirmekle yiikiimliidiir.

No

Teklif ile Birlikte Verilecek Dokiimanlar

ihale Konusu Is ile iigili Yapilacak Testler i¢in Gerekli Akreditasyon Belgeleri

Benzer Is Deneyim Belgesi

Yukarida verilmesi zorunlu olarak belirtilen belgelerin herhangi birinde eksiklik olmas1 veya

belgenin olmamasi durumunda Isteklinin teklifi gegersiz kabul edilecektir.

9. EKLER
Ek-1 Boji Genel Olgiileri ve Teknik Ozellikleri
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1. SUBJECT

This technical specification includes the minimum general/special and technical issues
regarding the static and fatigue tests of the bogie of the E5000 National Electric Locomotive, to be
used in freight and passenger transportation, with an operating speed of 140 km/h, with a power of
5 MW, produced by TURASAS in accordance with the requirements of the European Union
Interoperability TSI It also contains the submission of detailed test results reports and solution
suggestions, if there are any technical conflictions, to the Administration. It also includes,

documentation that has to be accepted by the Notified-Body for all the tests carried out.

2. STANDARDS TO BE OBSERVED

In the conformity evaluations to be made by the Contractor and / or other conditions that are not
specified in this Technical Specification, but the ES000 National Electric Locomotive subject to this
technical specification, the equipment and the sub-components of the E5000, the directives,
standards and demands listed below in order of priority shall be complied with.

In cases where it is not possible to comply with these directives, standards and demands, if the
Administration approves the detailed evaluation provided by the Contractor, other relevant
international standards, European standards, national standards and TCDD directives, conditions
required by national legislation may be used.

e Directive 2008/57 / EC on the Interoperability of the Trans-European Railway System

e TSILOC&PAS

e TSISRT
e TSI CCS (In terms of Compliance Check)
e TSINOI

e CSM 402/2013/EU

e Published technical documents and annexes on the relevant TSI directives

e EN STANDARDS

e UIC STANDARDS

e IEC, ISO, Other international norms and standards (DIN, NF F, UNI, CE], etc.)
e National standards (TS... etc.)

. This technical specification can not be COPIED or USED without written consent of TURASAS for any reason.
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If there is a relevant gap in the standards whose priority order is as stated above, this gap will be
filled by the next lower / important standard.
In case of any change in the standards / norms specified in the scope of this article while the

work is continuing, the Contractor shall;

e notify the Administration in writing within 5 (five) working days after the date on which the
amendment is published and entered into force.

° issue the necessary processes for adaptation to the new situation at the latest within 1 (one)
calendar month after the publication of the amendment and enter into force and submit it to
the Administration for approval..

® The Administration shall examine the process within 15 (fifteen) business days and notify
the Contractor of its decision.
The change of directives, standards and norms will not prevent the completion of the

certification.

3. DEFINITIONS

Abbreviations and technical terms in the technical specifications and annexes shall be interpreted as
follows.

Table 1 - Definitions

TCDD General Directorate of State Railways of the Republic of Turkey
TCDDT Turkish State Railways Transportation Inc.

TURASAS Turkish Railed Vehicles Industry Inc.

ADMINISTRATION | TURASAS and / or E5000 working groups assigned in the relevant subject
TSI Technical Specifications for Interoperability

UIC International Union of Railways

EN European Standard

DIN International German Standard

UNI National Standards Unit

EC European Community

ISO International Standard Organization

FEM Finite Element Analysis

NDT Non-Destructive Testing

ES000 5 MW Electric Mainline Locomotive

. This technical specification can not be COPIED or USED without written consent of TURASAS for any reason.
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Established by the relevant commission of the European Union under the directive
2008/57 / EC on the "mutual operability of railway systems within the Union"
directive. “Notified Body”

TSILOC&PAS Document 1302/2014 / EU of the European Commission (technical specifications for

TSI SRT

TSICCS

TSINOI

CSM

the interoperability of the Trans-European railway system with respect to the
locomotives and passenger wagons' subsystem)

Document 1303/2014 / EU of the European Commission (technical specifications for
the mutual operability of the Trans-European Conventional and High Speed railway
system concerning 'security in railway tunnels')

Document 2016/919/EU of the European (Interoperability technical specifications for
‘control-commandl and signaling subsystems of the Trans-European railway system)
Document 1304/2014 / EU of the European Commission (Railway vehicles - technical
specification for mutual operability related to 'noise')

Document 402/2013/EU of the European Commission (General security method for

Risk Assessment)

4. SCOPE OF THE WORK SUBJECT TO THE TENDER

In summary, the following services will be provided by the Contractor within the scope of the

work subject to the tender;

Bogie static tests in accordance with TSI LOC & PAS requirements and EN 13749

standard

Bogie fatigue tests in accordance with TSI LOC & PAS requirements and EN 13749
standard

Preparation of test plans, procedures and test schedule for the tests to be performed
Submission of detailed test results reports and solution suggestions, if any, in case of
technical incompatibilities, to the Administration and documenting all tests conducted to
be accepted by the certification body.

Transport services between TURASAS-Test Center and TURASAS

The Contractor shall perform all works within the scope of the work subject to the tender in

accordance with the relevant annexes of the technical specification, TSI LOC & PAS requirements
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and the standards in the article "2. STANDARDS TO BE OBSERVED" of the technical

specification.

4.1. Bogie Static Test

Bogie static tests will be made in accordance with EN 13749 standard and TSI requirements.

The following services will be provided by the Contractor within the scope of Bogie static tests:

In the tests, measurements will be taken from an estimated 150 channels simultaneously
with strain-gauges, load cells and displacement transducers. This number is approximate
and will be finalized once the strain-gauge map is shared with the Contractor after the
contract is signed. The Contractor shall indicate the unit price for the load cells,
displacement transducers and strain-gauges to be used in the bid. If the finalized
quantities are lower than the estimates, the Contractor will pay the total price of the
products not used to the Administration.

In the tests, strain-gauge and other sensor plans proposed by the Administration will be
examined first by the Contractor, if necessary, then additional suggestions will be
submitted by the Contractor for the collection of data in accordance with the design
verification requirements and TSI

The conformity of mounting method of the bogie to the test stand and load application
systems will be proved adequate by the Contactor in accordance with bogie’s actual
working conditions and relevant standards within a technical document.

In static tests, loads will be applied in three steps. In the first step, 50% of the magnitude
of loads, in the second step 75% of the magnitude of the loads, and in the third step full
loads will be applied. The changes in elongation occurring in these loads will be
recorded. All exceptional and service loads will be applied three times. Elongations in
the last application will be taken into consideration.

Bogie static test will be carried out by the Contractor with exceptional load and service
load values, as well as under prescribed combination loads. After the test, a test report
will be prepared by the Contractor and submitted for the approval of the Administration.
Even if it is not written explicitly in the relevant standards, the effects on the structure
and connection points caused by the mechanisms working on the system such as various

hangers, brake systems, engine ears, and calipers on the bogie chassis construction shall
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be measured by applying the relevant forces and shall be recorded. If the values of
structural measurements (strain and calculated stress) are considered to be technically
impairing functionality, the procedure will be as described in Article 5.3. Other Issues
for Bogie Static and Fatigue Tests

The number of cylinders applying the forces to be used in the tests will be approximately
the following numbers. These numbers are estimated and the exact numbers and
application points will be notified to the Contractor after the contract is signed.

o Vertical loads on the secondary suspension (2 cylinders)

© Horizontal loads on secondary suspension and lateral restraints (4 cylinders)

o)

Buckling (1 cylinder)
Longitudinal forces on wheels (4 cylinders)
Brake forces (4 cylinders)

The forces at the motor connection point (2 cylinders)

O O O o

Yaw damper forces (2 cylinders)

o Secondary vertical damper loads (2 cylinders)

4.2. Bogie Fatigue Test

Bogie fatigue tests will be carried out in accordance with EN 13749 standard and TSI

requirements. The following services will be provided by the Contractor within the scope of the

Bogie fatigue test:

After the approval of the Static Test report by the Administration and the determination
that the structure is statically safe, the Contractor will perform dynamic tests with fatigue
loads (10 million cycles) defined in EN 13749. In fatigue tests, it may be requested to
perform cycles for brake loads in addition to the loads defined in the standard. The
contractor will price this load as an option to his proposal. The realization of this load
situation will be notified to the Contractor after the signing of the contract.

Test-related issues such as distribution of load spectra, cycle counting methods,
increasing load values, etc. will comply with EN 13749 requirements and general fatigue
test logic.

NDT inspection of accessible welds of the bogie frame shall be carried out before static

tests, after static tests, at 6, 8 and 10 million cycles and shall be documented by the
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Contractor. The welds where NDT is not achievable will be determined by the Contractor
and submitted to the approval of the Administration. In addition, visual inspection will
be performed every 1 million cycles in fatigue tests.

Non-destructive tests will be carried out by experts authorized according to EN ISO
9712.

During the tests, test frequencies will be chosen which will not cause conditions like
heating, excessive vibration, resonance etc. on the metal structure. A fatigue test plan
will be performed which will be far different from system’s natural frequency and will
be as close as possible to reality and also low main frequency (main load frequency).
Natural frequency details of the frame will be shared with the Contractor after the

contract is signed.

4.3.  Other Issues for Bogie Static and Fatigue Tests

The Contractor will prepare the test procedure and submit it for the approval of the
Administration. In case the test procedure is not approved by the Administration, the
Contractor will make the necessary changes and submit it to the Administration for
approval.

For the tests to be carried out in the Test Center, the Bogie will be packaged according
to the article "5.7 Packing" of this technical specification and delivered to the contractor
at TURASAS facilities. According to the test plan, at the latest one month before the
delivery date, the Contractor will send the packaging instruction to the Administration.
Transportation operations between TURASAS-Test Center and TURASAS and the costs
that may arise in this regard will be under the responsibility of the contractor. The
Contractor will be responsible for all kinds of situations (delay, damage during
transportation, other situations that may affect the test) that may arise related to
transportation operations.

The Contractor will specify the deadline in a way to take into account the transportation
operations. Delays that may arise from problems related to this issue will not be accepted
as an excuse.

The necessary facilities, support, dummy elements, etc. required for the bogie fatigue

test will be designed and produced by the Contractor.
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The test setup / bench will be created by the Contractor.
All measuring instruments and sensors to be used during the tests must have the
necessary calibration and certification. This situation will be documented by the
Contractor.
In all static load cases and at every stage of dynamic test, all test values will be recorded
and delivered to the Administration.
If the bogie and other related equipment fail to meet the conditions specified in the
standards as a result of the tests, the Contractor will prepare a detailed report and submit
it to the Administration. The Administration may request the Contractor to repeat the
necessary tests after making the necessary changes, revisions and modifications
according to the test results.
If the tests need to be repeated in full, the Contractor should clearly indicate the cost of
repetition of the unit test in its proposal so that the cost to be incurred is clearly known
by the Administration. If the failure in the test results is caused by the Contractor, the
Contractor will repeat the tests free of charge and the test center will give priority to the
work program.
After the tests are completed, the strain-gauge equipment on the bogie will not be
disassembled, but delivered to the Administration together with the bogie.
All the data obtained as a result of the tests will be submitted to the Administration in
two copies, as ASCII and MATLARB files, electronically by the Contractor.
After the completion of all tests, the Contractor will prepare a detailed test report and
submit it to the approval of the Administration. The test report to be submitted by the
contractor will include at least the following information;

> Strain-gage and Sensor plans applied in the test
Static Test Report
NDT reports (for all the weldings)
All NDT photos
Fatigue test report

Current and valid calibration reports

YV V V VY VY

Document showing the scope of EN 17025 accreditation
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» Documents that can be requested by NoBo

5. GENERAL PROVISIONS

5.1. Language and Number of Copies of the Official Correspondence and the Tender Subject
of the Work

The languages to be used in all correspondence and technical documents from the contractor are
Turkish and English; All correspondence and technical documents from the Administration to the
Contractor will be in Turkish and / or English. The contractor will be responsible for the translation.
The responsibility of the errors arising from the translation of the documents will belong to the
Contractor. Therefore, Turkish copies of the documents submitted in case of any dispute will be
taken as a basis.

The documents to be submitted to the Administration will be prepared by the Contractor and
delivered to TURASAS in five copies, in the form and format specified in the technical specification
and annexes, and in two copies electronically within the time limit.

All responsibility for the sworn translations and their apostille that may be needed during the
type approval and test processes belongs to the Contractor.

The Project Officer within the Contractor will examine all documentation to be submitted within

the scope of this article and submit a report to the Administration as a basis for approval.

5.2. Licenses for Software
All software used by the contractor will be licensed. All responsibility in this matter belongs to

the Contractor.

5.3. Warranty and Engineering Liability

The Contractor is responsible for the accuracy of any information it provides. The Contractor
will be responsible for errors that may arise at any stage of the testing process due to the lack and /
or errors in the information provided. In such a situation, the problems that occur will be solved by
the Contractor as soon as possible without affecting the testing process. The Contractor is responsible
for all costs caused by such problems. All damages and losses to be incurred by the Administration
and / or third parties that may arise from faulty works to be performed by the Contractor within the

scope of the work subject to the tender will be covered / compensated by the Contractor.
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5.4. Test Plan and Test Schedule

All Bidders will submit a test plan and a test schedule in their tender offers. Within 4 (four)
weeks following the contract, the Contractor and the Administration will meet to discuss the test
plan and schedule, if necessary, the test plan and schedule will be updated in line with the
Administration's requests. The agreed work schedule will be signed by the Contractor and the
Administration and will be implemented.

The completion period of the work subject to the tender is foreseen as maximum 10 months
from the signature of the contract. The test process ends with the completion of all tests and the
submission of the relevant documents to the Administration and the Administration's approval
that the reports are complete.

In case the completion period of the work exceeds 10 months due to the reasons arising

from the administration, the Contractor will not be able to claim any additional rights.

5.5. Project Usage Right

All kinds of documents and projects shared with the Contractor within the scope of the work
subject to the tender will not be used for other purposes in any way. All kinds of usage and property
rights of all tests and test results of the bogie subject to tender until its design, production, TSI
certification and entrance to the commercial service will belong to the Administration without any
limitation.

All rights under this article shall be exclusively owned by the Administration, provided that the
mandatory provisions of the current legislation are reserved, that they do not spoil the nature and
characteristics of the product, and that they are not used in a way that harms the honor and reputation
of the product owner.

The Contractor is responsible against the Administration for all the activities of the

subcontractors in relation to all the matters stated in this article.

5.6. Administrative Personnel Supervising Tests

Administration personnel will participate in all tests at least 20 man / day. Flight tickets, food
and accommodation expenses of the administration personnel are under the responsibility of the
Contractor. The Contractor will also provide the transfer services of the Administration personnel at

the place where the test center is located.
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5.7. Packing

3.7.1. The Contractor will send a packing instruction to the Administration at least one month before
the bogie is sent to the test center. While the bogies are sent from the Administration facilities to the
test center, the packaging will be made by TURASAS personnel in accordance with this packaging

instruction.

5.7.2. The Contractor will deliver the products submitted for delivery in a way that they will not be
affected by climate and environmental conditions such as rain, wind, snow, and that they will not be
damaged during evacuation and storage. The contractor will pack the products in a way that they do

not damage each other and place them in the crate.

5.8. Delivery of Documents
Digital copies of the test documents in electronic environment will be delivered to the
Administration within 2 weeks at the latest after the tests are completed, and documents with wet

signature within 4 weeks at the latest.

5.9. Delivery / Receiving Place
The place of delivery of the bogies and all documentation related to the work subject to the

tender is TURASAS - Eskisehir.

5.10. Submission of Documents That Will Be Delivered by Administration
All documents that will be delivered by Administration within the scope of the tender will be

shared with the Bidders after the signature of the Confidentiality Agreement (NDA) Documents.

6. FEATURES REQUIRED IN BIDDERS

The center where the tests will be conducted must be experienced in static/dynamic stress
analysis for bogie tests, have EN 17025 certificate within the scope of the relevant standards
and tests that constitute this specification and be located in Turkey or Europe.

The bidder will submit the works he has done on the static and fatigue tests on the railway

vehicle bogie as a similar work experience to the Administration with the proposal.

Bidders will have the necessary accreditation documents for the tests to be performed.

The staff who will work in the test processes of the bidder will be experts in test processes.
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7. SIMILAR WORK EXPERIENCE

Having previously performed the bogie static and fatigue tests will be considered as similar
work. Bidders with similar work experience will submit their documents as an attachment to the

bid.

8. GIVING OFFER

The bidders are obliged to submit the documents below in their bids to the Administration.

No Documents to be Submitted with the Offer
1 | Accreditation Documents Required for Tests to be Made on the Tender Subject
2 | Similar Work Experience Certificate

The bidder's bid will be deemed invalid if there is any missing document in the documents required

to be given above.

9. ANNEXES
Annex-1 Bogie General Dimensions and Technical Specifications
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