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EN Avrupa normu European norm
ISO Uluslararasi Standartlastirma International Organization for
Organizasyonu Standardization
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1. GIRIS /INTRODUCTION

Bu dokiiman, Gebze-Darica metro projesi kuplorleriyle This document provides a description of the
ilgili gereksinimleri tanimlar. requirements related with the couplers of the Gebze-
Darica metro project.

2.  ANA KARAKTERISTIK VERILER / MAIN CHARACTERISTIC DATA

Asagidaki bilgiler bu teknik sartname ile Uretilecek The following data are the main characteristics of the
metro  treninin  ve  c¢alisacagi  hattin  ana metro train to be manufactured under these technical
karakteristikleridir. specifications and of the line on which they will operate.

Tablo / Table 1: Ana karakteristik veriler / Main characteristic data

Raylar arasi agiklik /

Track gauge 1435 mm
Arag genisligi /

Vehicle width 3050 mm
Arag ici taban-tavan arasi minimum yikseklik / 2100 mm
Minimum interior height from the floor to ceiling

Bir tren setinin toplam uzunlugu (kuplajdan kuplaja) / 86-92 m
Total length of a trainset (coupling to coupling)

Cift kanat kapi agikhgi /

Clearance of the double-leaf door 1450 mm
Minimum yatay kurp yarigapi (AW3) / 300 m
Minimum horizontal curve radius (AW 3)

Minimum yatay kurp yaricapi (depoda - yuksiz) / 80 m
Minimum horizontal curve radius (at the depot - no load)

Minimum duasey kurp yarigapi /

Minimum vertical curve radius 2000 m
Maksimum egim / %5 / 5%

Maximum gradient

AW3'te hizlanma ivmesi (duz yolda, minimum) /

2 2
Acceleration rate at AW3 (on level track, minimum) 1.1 m/s? /1.1 m/s

Frenleme ivmesi minimum ae (servis freni) /

2 2
Braking rate minimum ae (service brake) 1.1 m/s* /1.1 m/s

Acil fren ivmesi (minimum ae) /

2 2
Emergency braking rate (minimum ae) 1,3 m/s*/1.3 m/s

Maksimum tasarim hizi /

) . 90 km/h
Maximum design speed
Maksimum hiz (ticari isletme) / 80 km/h
Maximum speed (commercial operation)
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Hat gerilimi, anma /
Line voltage, rated

1500 V DC

Ak gerilimi, anma /
Battery voltage, rated

110 v DC

Ortalama yolcu sayisi (AW3) /
Average number of passengers (AW 3)

1080 yolcu/tren /
1080 passengers/train

Minimum oturan yolcu sayisi /
Minimum number of seated passengers

184 yolcu/tren /
184 passengers/train

AW4’te aks yuki /
Axle load at AW4

< 16500 kg

Arag esik ylksekligi (yeni teker ve tam dolu hava yastigi ile ) /
Vehicle threshold height (with new wheels and full cushions)

1050 mm

Ray tipi /

Rail type 54E1 (UIC 54)
istasyon platform uzunlugu / 100 m
Station platform length

Platform yuksekligi /

Platform height 1050 mm
Ana hatta ray tepesinden katenere minimum mesafe / 4150 mm
Minimum distance from the top of rail to the catenary on the main line

Atoélyede ray tepesinden katenere maksimum mesafe / 6000 mm
Maximum distance from the top of the rail to the catenary in the workshop

Ray ustu-kuplaj ekseni arasi mesafe / 720 mm
Distance from top of rail to coupler axis

Tampon yuku /

Buffer load 800 kN
Araba konfigtrasyonu / MC-M-T-MC

Car configuration

Saris yona /
Driving direction

Cift yonlu surids /
Bi-directional drive

Tren Operasyon Modu /
Train Operation Mode

GoA4

HAZIRLAYAN / PREPARED BY:
Cagatay GOK

KONTROL EDEN / CHECKED BY:
Mehmet EREN

2/13

ONAYLAYAN / APPROVED BY:
Emrah DAL




Dokiiman no. / Document no.: GDM7x4-ST-007

} ik yayin tarihi / First release: 13.02.2019
_dbozankaya

Revizyon / Revision: 02/25.01.2021

Tablo / Table 2: Arag isletme ¢evrim orani / Vehicle operation duty cycle

Yuk durumu / Yuzde / Tanim / Definition
Load condition Percentage
AWO %2 | 2% Yolcysuz aracin rnakswrlum isletme ag|rl|g| ./
Maximum operating weight of the vehicle without passengers
TUm yolcu oturaklari dolu iken yik + AWO /
AW1 %8 / 8%
° ° Load with all passenger seats occupied + AWO
4 yolcu/m? durumunda ayaktaki yolcu agirhgr + AW1 /
AW2 %48 / 489
A8 [ 48% Standing passengers weight in 4 passengers/m?2 condition + AW1
6 yolcu/m2 durumunda ayaktaki yolcu agirligr + AW1 /
AW3 %40 / 409
& % Standing passengers weight in 6 passengers/m?2 condition + AW1
AW4 %2 1 2% 8 yolc.u/m2 durumunda ayaktgki yolcu agirligr + AW1 /. .
Standing passengers weight in 8 passengers/m?2 condition + AW1
Yukaridaki tablo bilgilendirme amacli olup tahminidir. The table above is for information purposes only and is
isletme esnasinda degisiklik gdsterebilir. an estimation. It may change during operation.
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3. KUPLAJ VE CEKME MEKANIZMASI / COUPLING AND TRACTIVE MECHANISM

Setin her iki basinda otomatik kuplaj (kuplor)
bulunacaktir. Tren setini teskil eden araglar arasinda
sabit kuplajlar kullanilabilecektir. Tim kuplajlarin
sikistirma ve ¢ekme gerilme mukavemeti, kurpta ve
diz yolda aracin tampon ylkinden daha dusuk
olmayacaktir. Kuplajlar AW4 yukteki 6l0 bir seti, %5
egimde cekmeye ve itmeye dayanabilecek emniyetli
yapida olacaktir.

Tum kuplajlar tekerlek asinmasini, ylklemedeki
dengesizligi karsilayacak ve sartnamede 6&zellidi
verilen yollarda glvenli galisacak, birlesip ayrilabilecek
sekilde olacaktir.

Tum kuplajlar igin uygulanan montaj ve kablo tesisati
ile ilgili dizenlemeler ayni olmali ve herhangi bir sabit
kuplaj veya otomatik kuplaji, trenin dizenine bagh
olarak birbirleri ile degistirilebilmelidir.

Kuplérler en az 5 yil veya 900.000 km adir bakim
gerektirmeden emniyetli olarak galisacaktir. Kuplorler
genel pas ve korozyona kargi dayanikh olacaktir.

Bagka bir tip rayli sistem aracinin trenlere kolayca (ayri
bir ayar yapmaya ve vida baglantisina gerek
duymaksizin) baglanabilmesi igin kuplajdaki mekanik
kafadan 2 adet ilk sevkiyatta Bozankaya'ya temin
edilecektir.

There will be an automatic coupling (coupler) at each
head of the set. Fixed couplings shall be used between
the vehicles forming the train set. The compression and
traction tension resistance of all couplings cannot be
less than the buffer load of the vehicle while extended
on the curve and on the straight track. The couplings
shall have a safe structure to resist pulling and pushing
a dead set at AW4 at 5% inclination.

All couplings shall be able to meet the wheel corrosion
and imbalance of loading and operate couple and
decouple safely on the tracks given in the specification.

For all couplings, the arrangements for installation and
wiring must be the same and any fixed coupling or
automatic coupling must be interchangeable
depending on the arrangement of the train.

The coupler shall function safely for minimum 5 years
or 900,000 km without requiring heavy maintenance.
The couplings shall be resistant to rust and corrosion.

2 pieces of mechanical head which is used for easy
connection (without any adjustment or bolted
connection) of another type of railway vehicle will be
delivered to Bozankaya with the first delivery.

Tablo / Table 3: Sisteme 6zgu ana karakteristik veriler / System specific main characteristic data

Vo deoign spoec 90 ki
Voxmum senvice spees 80 ki

o oo ot AWA. < 16500 kg
thkferfizlnffer}i (/nzan/”xiir() 840 /760 mm
ggz:ieé[;f : 30 yil / 30 years
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3.1. Otomatik Kuplaj / Automatic Coupling

Birlestiriimemis otomatik kuplajlarin servis boyunca,
her hiz ve yol sartinda sallanmamasi igin uygun
sabitleme diizenegi saglanacaktir. iki tren setinin
otomatik kuplajlar ile birlestiriimesi 5 km/h hiza dek
gerceklesebilmelidir. Kuplaj yapma ve kuplaj ayirma
islemi OCC operatéri tarafindan otomatik olarak ve
surtci panelinden yapilacaktir. Kuplajlar
birlestirildiginde mekanik olarak birbirine kilitlenecektir.
Bu baglanma esnasinda elektrik baglantilari da
otomatik olarak saglanacaktir. Baglantinin basaril olup
olmadigi OCC is istasyonundan veya surlcili
kullanimda suricu tarafindan kontrol edilebilecektir.

Otomatik kuplaj ayirma butonuna devamli basili
tutmaya gerek kalmayacak, bir defa basiimasi yeterli
olacaktir. Guvenlik nedeni ile kapakli olacak; ayirma
islemi icin gerekli glivenlik sartlari saglanacaktir. Arag
ayirma, gerekli givenlik énlemleri ve isaretlesme arag
tarafindan 6n kosul olarak saglanmak suretiyle, kuplaja
uzak olan surlcl panelinden ve OCC merkezinden de
yapilabilecektir.

3.1.1.Mekanik Kafa / Mechanical Head

Otomatik kuploriin mekanik kafasi gelik dokimden imal
edilmis olup, kafa igindeki mekanizmaya bakim ve
onarim amach erigebilmek icin yeterli agikliklar
birakilmis olacaktir. Mekanik kafa igcinde meydana
gelen yogusmalarin digari atilabilmesi icin yeterli
saylida drenaj deligi bulunacaktir.

Mekanik kafa Uzerindeki ve igcindeki mekanizmalarda
gébmme burclar kendinden yagh olacaktir ve
bakimlarda yataklara yagd basilabilmesi icin pim i¢inde
veya yatak govdelerinde uygun yaglama kanali ve nipel
konulacaktir.

Mekanik kafanin ¢dézme tertibatindaki herhangi bir
arizadan dolayi kuplajin otomatik olarak ¢ézlilememesi
durumunda mekanik kuplaj manuel olarak da
¢cozulebilir olacaktir. Manuel ¢cbézme kuplaj Uzerindeki
bir kolun ¢ekilmesi ile gergeklesecektir. Kuplaj manuel
¢6zme kolu, tren yanindan rahatca ¢ekilebilmeli, cekme
islemi sirasinda uzayan kol, islem bitince kendini toplar
Ozellikte olmali ray seviyesine sarkmamalidir.

Aracin galisacagi hat kurplu ve yikleme dengesizlikleri
olabileceginden mekanik kafadaki yataklar, burglar,

A suitable fixing mechanism shall be provided in order
that the uncombined rescue couplings shall not
oscillate at any speed and under any track condition
during the service. It should be possible to combine two
sets using rescue couplings up to 5 km/h. Coupling and
decoupling procedure shall be automatically performed
from driver panel or by the OCC operator. When the
couplings are combined, they shall be interlocked
mechanically. Upon completion of the mechanical
connection, the electrical connections shall be made
automatically. Whether the connection is successful or
not can be checked from the OCC station or checked
by driver in using.

There shall be no need for pressing automatic
decoupling button continuously and pressing once
shall be enough for decoupling operation. For safety
purposes, it shall have a cover and required safety
conditions shall be provided for decoupling operation.
Decoupling may also be performed from remote driver
panel or OCC centre provided that required safety
measures and markings are satisfied as prerequisites.

Mechanical head of the automatic coupler shall be
manufactured from steel casting. There shall be easy
access to the mechanics in the head for maintenance
and repair purposes. There shall be adequate number
of drainage holes to be able to discharge the
condensation within the mechanical heads.

Embedded bushings on the mechanisms of the
mechanical head shall be self lubricating and suitable
lubrication ducts and nipples shall be placed on the pin
or bearing bushes so that the bearings can be
lubricated.

If the coupling cannot be released automatically due to
a failure in releasing mechanism of the mechanical
head, the coupling may also be decoupled manually.
Manual decoupling shall be made by pulling a handle
on the coupling. The arm that extends during the pulling
procedure should be retractable when the procedure is
completed and it should not extend to the rail level.

As the line where the vehicle is to operate may have
many curves and there may be loading imbalances, the
bearings in the mechanical head, bushings and the
wedges in the centering mechanism shall have the
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merkezleme tertibatindaki kamlar bu
sartlarinda en az 5 yil dmri haiz olacaktir.

isletme

Mekanik kafa Uzerinde, kuplorler Gzerinden ana depo
hatti pnématik gegisini saglayacak otomatik pnématik
baglanti saglanacaktir. Tren setleri kuple oldugunda iki
dizinin ana depo hatti birbirine baglanacaktir.

3.1.2.Deformasyon Unitesi / Deformation Unit

Deformasyon unitesi, EN 15227 C-Il gerekliliklerine
uygun olarak tasarlanacaktir. Deforme olmadigi
durumlarda kendini geri toplayabilen mekanik
deformasyon Uniteleri tercih edilecektir. Deformasyon
Unitesinin sénimleme strogu en az 60 mm olacaktir.
Kurp bélgesinde dahi bir kaza meydana gelse, kuplajli
iki aragtaki darbe yuku, deformasyon Unitelerinde eneriji
sogurulmadan kuplér Uzerinden ara¢g goévdesine
iletiimeyecektir. Deformasyon Unitesinde hasar veya
oynama oldugu, basit bir kontrol ile anlasilabilir
olacaktir.

3.1.3.Merkezleme Tertibati / Centering Device

Kuplajlar, yatayda birbiri ile bagh tren setlerinin 80 m
yarigapli yatay kurplarda AW0-AW4 yiikleri ile normal
seyir yapabilecegdi kadar donecektir. Otomatik kuplaj bir
merkezleme tertibati ile kuplajin orta eksenden saptigi
durumlarda, tekrar orta eksene otomatik olarak
gelecektir. Otomatik kuplaj agik haldeyken diuz ve
kurplu yolda aracin izin verilen maksimum hizinda,
merkez ka¢ kuvvetlerinin etkisiyle merkez konumundan
savrulmayacaktir.

Dusey eksende de bir sUpurme agisi ile beraber
tekerlek caplari birbirinde farkli olan araglarin
birlestiriimesine ve bu sekilde eslestiriimis tren
setlerinin 2000 m’lik disey kurplarda arag gévdesine ve
kuplaj mekanizmasina yiuk gelmeden calisabilmesine
muisaade edecektir. Eger uzun kuplor kolunun disey
hareketi kauguk yaylar ile saglanacak ise yay émrtu 10
yildan az olmayacaktir.

minimum lifetime of 5 years under
conditions.

these operating

The mechanical head shall be provided with an
automatic pneumatic connection to provide pneumatic
air passage through the couplings. When trainsets are
coupled, the two arrays shall be interconnected via the
main storage line coupling.

The deformation unit shall be designed in compliance
with the requirements of EN 15227 C-Il. Self-
retractable hydraulic deformation units will be
preferred. Energy absorption capacity of a deformation
unit shall be minimum 60 mm. Stroke load shall not be
transmitted to the vehicle body via the coupling before
the energy is absorbed in the deformation units even if
the accident occurs on curve. If the deformation unit is
damaged or dislocated, it shall be observable with a
simple control.

Couplings shall rotate so that the interconnected sets
can turn at the curves with a radius of 80 m under AWO-
AW4 load conditions at normal operation. In cases
where the coupling deviates a little from the central axis
with a centering mechanism, the automatic coupling
shall be reinstated to the central axis again
automatically. It shall not swerve around by releasing
from the central position or from the lock in the folded
position upon the effect of force of getting away from
the center at the permissible maximum speed on the
straight track and curved track while the automatic
coupling is open and unfolded.

It shall allow coupling of vehicles with different wheel
diameters with a sweeping angle at the vertical axis
and operating the sets that are coupled in this way
without any load to the vehicle body and coupling
mechanism at 2000 m vertical curves. If vertical motion
of the long coupling arm is provided by rubber springs,
lifetime of each spring shall be minimum 10 years.
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3.1.4.Cekme Tertibati / Draft Gear

Kupldriin, arag goévdesine baglandigi arka govde ile
kuplor kolu arasindaki kuvvet iletimini saglayan ¢cekme
tertibatinda, kiglk darbeleri sénimlemek igin kauguk
takozlar kullanilacaktir. Kullanilan kauguk takozlarin
omru 15 yildan az olmayacaktir. Cekme tertibati ve
ara¢ govdesi arasinda shear-off civatalar ile kuplaj
araca monte edilecektir. Blylk carpigsmalarda,
deformasyon tipu enerjiyi sogurduktan sonra civatalar
kesecek ve ara¢ tamponlari temasa gecgecektir. Boyle
bir durumda otomatik kuplaj yere dismeyecek; arag
gbévdesine yerlestirilmis bir kizak Uzerinde geriye
kayacaktir.

3.1.5.Elektrik Kafa / Electric Head

Otomatik kuplajda, mekanik kafanin altinda elektrik
kuplaj kafalari bulunacaktir. Elektrik kuplaj, mekanik
kafadan ayri olarak sokilebilir ve takilabilir olacaktir.

Araclarin  otomatik  kuplajlari  ile  birlestiriimesi
esnasinda elektrik kuplajlarda otomatik olarak
emniyetli bir sekilde birlesecektir. Elektrik kuplaj

kafalarinda da mekanik kuplajlardakine benzer
kilavuzlama tertibati olacaktir ki, birlesme esnasinda
elektrik kafalar muntazam olarak birlessin. Elektrik
kafalarin  birlestirimesi ve ayrilmasi esnasinda
pimlerde ark olusmasini  6nleyecek tedbirler
alinacaktir. Elektrik kafalar birlestikten sonra da surekli
bir baski altinda olacaktir ki, mekanik kafadaki
bosluklardan dolayi elektrik pimleri birbirleriyle temasi
kaybetmesin. Elektrikli kuplajdaki tim pimler pin-sleeve
tip olacaktir. Pimler giimus ve altin kaplama olacak,
ara¢ haberlesmesinin  ihtiyacina gbre sayilari
belirlenecektir. Bakim ve ariza kolayhg igin elektrikli
kuplajdaki elektrik pimler disaridan sékulebilir olacaktir.

Kuplajlarin elektrik baglantisi %10 yedekli olmak tzere
yapilacaktir. Bu baglantilar surict bdlimlerindeki
terminallerde  sonlandirilacaktir.  Elektrik  kontak
malzemesi korozyona ve elektrik erozyona karsi en az
15 yil dayanimli bir alagim ile kaplanacaktir. Kis sartlari
g6z 6nunde bulundurularak elektrik pimlerin monte
edildigi gévde iginde gizli bir 1sitma olacaktir. Ariza
durumunda Isitma sistemine erisim ve miudahale
edilebilirlik mimkun kilinacaktir.

Otomatik kuplérlerin birlesik olmadidi durumda elektrik
kafa otomatik olarak agilan ve kapanan bir kapak ile
tozdan, nemden ve yagmurdan korunacaktir. Kapak
kapandiginda pimlerin yagmurdan ve tozdan

Rubber wedges shall be used in order to absorb the
minor impact in the traction equipment that ensure
force transmission between the rear body where the
coupling is attached to the vehicle body and the
coupling arm. Lifetime of each rubber wedge used shall
not be less than 15 years. The coupler shall be
remounted with shear-off screws between the draft
gear and car body. In case of major impacts, the screws
shall cut after deformation tube absorbs the energy and
contact with the vehicle buffers. In such cases, coupling
will not fall on ground, will instead slide back on guides
placed on carbody.

There shall be electrical coupler head in automatic
coupler. Electrical coupling shall separately be
mountable and dismountable from the mechanical
head. Electrical coupler shall automatically be coupled
with centering device in a safe manner during
automatic coupling of the vehicles. There shall be
guides on electrical heads similar to the ones on
mechanical heads, so that electrical heads will connect
properly upon coupling. Precautions shall be taken to
prevent arcing of the pins during connection and
disconnection of the electric heads. The electric heads
shall be kept under continuous compression to prevent
contact failures that may occur in the pins after they are
assembled. All pins in electrical coupling shall be pin-
sleeve. The pins shall be silver and gold plated. Their
numbers shall be determined according to the needs of
the vehicle communication. To facilitate the
maintenance and repair, electrical pins in electrical
coupling shall be removable from outside.

Electrical connection of the couplings shall have 10%
reserve (redundancy). These connections shall be
terminated at terminals on the ends of the vehicle.
Electrical contact material shall be plated with an alloy
that is resistant against the corrosion and electrical
erosion for at least 15 years. There shall be disguised
heating inside the enclosure where the electrical pins
are mounted and respective heating shall operate
according to ambient temperature. There shall be
access to the heating system for intervention without
dismounting the coupler in case of a failure.

In cases where the automatic couplers are not coupled,
electrical head shall be protected against the dust,
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korunmasi igin gerekli tedbirler alinacaktir. Ayni sekilde
elektrik kafalar birlestiginde temas bdlgesine yagmur
ve toz girmemesi i¢in gerekli tedbirler alinacaktir. Her
iki sart icin de minimum IP 45 saglanmalidir.

Herhangi bir ariza durumunda elektrik kuplajin
otomatik olarak ¢bézlilmemesi veya birlesmemesi
durumunda, manuel bir kumanda ile elektrik kuplajlar
birlestirilecek ve ayrilacaktir. Otomatik kuplajin uygun
sekilde ayrilamadigi arniza durumlarinda elektrik
kuplajlarin herhangi bir el aletine ihtiya¢g duyulmadan
manuel ¢ozllebilmesi saglanacaktir.

Yuklenici, elektrik ve mekanik kafanin tahriginde
elektrikli motor mu yoksa pndmatik silindir mi
kullanacagini nedenleri ile birlikte Bozankaya'nin
onayina sunacaktir. Her iki durumda da tahrik
sisteminde yodusma olmasini énlemek igin gerekli
tedbir ve dnlemler alinacaktir. Kurblarda kontaklarin
temasinin kesilmemesi icin ayni devre kontaklari
paralel olarak baglanacaktir. ileride yapilacak ilaveler
icin en az 5 kontak yedek olarak birakilacaktir.

moisture and rain with automatically opening and
closing cover. There shall be measures to protect the
pins against the rain and dust when the cover is closed.
Likewise, appropriate measures shall be taken to
prevent ingress of raid and dust to the contact region
when the electrical heads are connected. There shall
be minimum IP 45 protection for both conditions.

In case electrical couples cannot be decoupled or
coupled automatically due to a failure, electrical heads
shall be coupled and decoupled manually. In cases of
failure where automatic couplers cannot be decoupled
properly, the electrical couplers shall be decoupled
manually without needing any hand tool.

Supplier shall present what type of equipment to be
used for motion of electrical and mechanical heads with
the reasons to Bozankaya for approval. Precautions
against condensation shall be taken in any case. Same
circuit contacts will be connected in parallel so that
contact will not be broken in curves. At least 5 contacts
will be provided as reserve for additions in the future.

3.1.6.Elektrik Kafanin Kilitlenmesi / Locking Mechanism of the Electric Head

Olu ara¢ gekmek icin veya sadece mekanik kuplaj ile
araclarin birlestiriimesinin istendigi durumlarda elektrik
kuplaj kapali konumunda kilitlenecektir.

Elektrik kuplaji kapal ve Kkilitli kuplaj; elektrik kuplaji
kapanmamis ve kilitlenmemis bir kuplaj ile
birlegtirildiginde,  kilittenmemis  elektrik  kuplajin
herhangi bir parcasi hi¢bir sekilde diger kuplajin
herhangi bir parcasi ile temas etmeyecek, pimler
hasarlanmayacaktir.

To tow a dead vehicle or to couple two vehicles only
mechanically, electrical heads shall be locked in closed
position.

When a coupler with electrical head closed and locked
is coupled with a coupler whose electrical heads are
not closed and locked, any part of non-locked electrical
head shall not touch to any part of the other coupling.

3.1.7.Kuplaj Kontrolii ve Haberlesme / Coupling Control and Communication

Mekanik ve elektrik kuplaj ¢ézme ve birlestirme
islemleri bir kontrol mantigi ¢ergevesinde kontrol
edilmelidir. Kupldr arizalari, ariza gostergesiyle
surlclye ve OCC operatoriine ihbar edilecektir.

Birbirine bagh iki tren seti veya aracin herhangi bir
sebepten dolayi kontrolsiiz olarak birbirinden ayriimasi
durumunda, gidis yéniinde dnde olan tren seti belli bir
sure gecikme ile acil frene gececek, diger arag ise
hemen acil frene gegecektir. Ayni frenleme mantigdi
aractaki diger kuplajlarin kopmasinda da gegerli
olacaktir.

Mechanical and electrical coupling and decoupling
should be controlled within framework of a control logic.
Coupling faults shall be communicated to the driver
panel and the OCC operator with a fault indication.

If two coupled trainsets are decoupled in an
uncontrolled manner due to any reason, the train set on
the front based on direction of travel shall apply
emergency break with a particular delay and the other
vehicle shall automatically apply emergency brake.
Same braking logic shall also apply for breakup of other
couplers in the same trainset.
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Kuplajin tim kontrol ekipmanlari, aracin disuk gerilim
sisteminden beslenecektir. Sdriculd kullanimlarda,
kuplaj ¢ézme iglemi sadece kontak anahtarinin takih
oldugu aktif kabinden yapilabilecektir.

3.2. Sabit Kuplaj / Fixed Coupling

Tren setinde kullanilacak sabit kuplajlarin deformasyon
Uniteleri ve ¢ekme tertibatlari, otomatik kuplajla ayni
olacaktir. Deformasyon birimleri, gekme donanimi vb.
tasarimi, EN 15227 C-Il gerekliliklerine uygun olacaktir.
Sabit kuplajlar da Bolim 3.1.2, 3.1.3 ve 3.1.4te
tanimlanan performanslari sadlayacaktir. Fakat sabit
kuplajlarin otomatik merkezleme tertibati olmasi sart
degildir. Sabit ve otomatik kuplajin alt ekipmanlari ortak
olacaktir.

Sabit kuplajlar ile birlestirilen araglar arasinda tren seti
kontrol sistemi icin gerekli olan elektrik, kumanda ve
pnomatik baglantilar demiryolunda kanitlanmis,
saglam ve ¢dzulmeye kargi dayanikli konnektdrler ve
¢abuk baglanti elemanlari ile yapilacaktir. Yuklenici
gerekli baglantilar yapmak ve %10 yedek baglanti
birakmakla yukimludur.

Sabit kuplajlarla birbirine baglanmis iki araci birbirinden
ayirmak, 1 adam x saat’'te gergeklestirilebilmelidir.

Sabit kuplajlarin kullanildigi arag birlesim noktalarinda
elektrik ve pndmatik gecisleri icin gerekli dizenlemeler
yapilmis olacaktir.

All control equipment of the coupling shall be fed from
the low voltage system of the vehicle. In the attended
operation mode, the decoupling process can only be
performed from the active cabin where the starter key
is fitted.

The deformation units and draft gears of the fixed
couplings to be used in the set will be the same as the
automatic coupling. Deformation unit shall be designed
in accordance with the requirements of EN 15227 C-lII.
Fixed couplings shall also provide performances as
defined in Sections 3.1.2, 3.1.3 and 3.1.4. However,
fixed couplings does not have to need an automatic
centering device. Fixed and automatic couplings shall
have common sub-equipment.

Electrical, controling and pneumatic connections
between the vehicles coupled via fixed couplings,
which are required for the train set control system, shall
be provided by means of robust connectors and quick-
connect elements that are proven in railway systems
before and resistant to decoupling. Supplier is
responsible for ensuring necessary connections and
providing 10% reserve connections.

It shall be possible to perform a decoupling procedure
for two vehicles, which have been coupled with fixed
couplings, in 1 man x hour.

Necessary arrangements for the electrical- pneumatic
transition shall be provided at the vehicle coupling
locations where fixed couplings are used.
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Tablo / Table 4: Sisteme 6zgu kuplér dzellikleri / System specific coupler properties

Konu / Subject Birim /Unit Gereksinim / Requirements
Kupldr maksimum yatay hareketi / R +40°

Max. horizontal movements of the coupler B

Kuplér maksimum dikey hareketi / . £ 6°

Max. vertical movements of the coupler -

Kuplor ¢calisma sicakhi@i / . °C 15°C to +45°C

Coupler temperature range:

Kuplér basma daygmml / KN 800

Coupler compressive strength

Kuplér gekmg dayanimi / KN 800

Coupler tensile strength

Kupldr uzunlugu / mm < 1480

Coupler length

Kuplor agirlik / . - . .
Coupler weight kg Supplier will inform BOZ changing weights.
Kuplor kesme kuvveti /

Coupler Shear off force kN tbd

Elektr!k kafasinin ygrle§|m| / - Bottom mounted electric head
Electrical head position

Pin sayilari /

Numbers of pin pes tbd

EIektr!k kafalarin motorlari / Vv 110 V DC

Electric heads motors

Tablo / Table 5: Tren agirlik dagilim tablosu / Train weight distribution table

MCA1 M T MC2 Tren/ Train
AWO 36700 35614 34781 36700 143795
AW1 40200 39534 38701 40200 158635
AW2 51727 51132 50299 51727 204885
AW3 57491 56931 56098 57491 228011
AW4 63255 62729 61896 63255 251135

Tim degerler kg’dir. / All values in kg.
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4. STANDARTLARA UYGUNLUK/COMPLIANCE WITH STANDARDS

Satin alinacak Uriin veya sistem icin asagida verilen
standartlar veya esdegerleri dikkate alinacak, tedarikgi
varsa uydugu diger standartlari belirtecektir. Listelenen
standartlar, proje baslangi¢ tarihindeki son revizyonlari
gegerli olacak sekilde kabul edilecektir.

Following standards or their equivalents shall be
complied with for the product or system to be procured,
and the supplier shall specify other standards they
apply. Latest revisions of the standards on the date of
project start shall be accepted for compliance.

Demiryolu Uygulamalari - Demiryolu arag | Railway applications - Structural requirements of
EN 12663 gdvdelerinin yapisal gereksinimleri railway vehicle bodies
Demiryolu uygulamalari — Rayli sistemler — | Railway applications - Rolling stock - Testing of
IEC 61133 Tasarim bitimi ve servis oncesinde rayl | rolling stock on completion of construction and
system araclarina uygulanacak testler before entry into service
Demiryolu Uygulamalari - Demiryolu araglari | Railway applications - Crashworthiness
EN 15227 icin kazaya dayaniklilik gereksinimleri requirements for rail vehicles
Demiryolu  uygulamalari -  Demiryolu | Railway applications. Fire protection on railway
ta§|t|ar|nda yang|ndan korunma. vehicles. Requirements for fire behaviour of
EN 45545 Malzemelerin ve bilesenlerin yangin davranisi materials and components
icin gereklilikler
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5. ILETIiSiM BILGILERi / CONTACTS

5.1. Mekanik Tasarim / Mechanical Design

(Mr.) Mehmet EREN

E-posta / E-mail:
Telefon / Phone:
Mobil / Mobile:

Adres / Address:

(Mr.) Cagatay GOK
E-posta / E-mail:
Telefon / Phone:
Mobil / Mobile:
Adres / Address:

mehmeteren@bozankaya.com

+90 312 267 11 41/ 404

+90 544 561 30 52

Bozankaya AS, Artuklular Sokak No:3, Sincan OSB, Ankara

fatihcagataygok@bozankaya.com

+90 312 267 11 41/ 404

+90 538 878 79 18

Bozankaya AS, Artuklular Sokak No:3, Sincan OSB, Ankara

5.2. Elektrik Tasarim / Electrical Design

(Mr.) Faruk Emecen

E-posta / E-mail:
Telefon / Phone:
Mobil / Mobile:

Adres / Address:

farukemecen@bozankaya.com

+90 312 267 11 41

+90 538 814 20 20

Bozankaya AS, Artuklular Sokak No:3, Sincan OSB, Ankara

5.3. Satin-Alma Birimi / Procurement Department

(Mr.) Ozkan KAPLAN

E-posta / E-mail:

Telefon / Phone:

ozkankaplan@bozankaya.com

+90 312 267 11 41

Adres / Address: Bozankaya AS, Artuklular Sokak No:3, Sincan OSB, Ankara
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6. EKLER/ANNEX
Uygun degil. / Not applicable.
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