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Ozet- Bu caligmayla oncelikle rayli sistemlerin otomasyon seviyelerinin, IEC 62290 standardinda belirtildigi iizere tarifi
yapilacak daha sonra Istanbul metrolarinin bu tamimlanmis seviyelerle iliskisi aciklanmaya calisilacaktir. Rayl sistemlerde
otomasyon seviyesi en basit anlamda insan faktoriiniin tren kontroliindeki etkisiyle dl¢iiliir. Insan faktdrii her zaman risk
tagimaktadir. Tarihte bu riskin goriiliip ¢alisma yapilmasi ¢ok eskilere dayanir. Bu anlamda otomatik siiriisii baz alan ilk ATO
caligmalar1 1960’1 yillarda goriilmiistir. ATO fonksiyonu sinyalizasyon ve rayli sistemlerde otomasyon anlaminda bir
devrimdir. ATP giivenlikle ile ilgili islevlere sahipken ATO tren isletimini dolayisiyla yolcu konforunu da ilgilendirmektedir.

IEC 62290 standard1 rayli sistem otomasyon seviyelerini tanimlamistir. GoA (Grade of Automation) olarak kisaltilan bu tabir 4
seviyede Olgiilmektedir. GoAl, GoA2, GoA3 ve GoA4 isletim seviyeleri insan faktdrliniin tren kontroliine etkisini
yansitmaktadir. Bu fonksiyonel siniflandirmada yer alamayan sistemler ise genel anlamda GoAO olarak tanimlanir. Bu seviyede
herhangi bir otomasyon goriilmez.

GoAl seviyede tren kapilarini a¢ip kapatma, treni istasyondan kaldirma, limit hiz altinda treni siirme (hizlanma/yavaslama)
tamamen makinist kontroli altindadir. Bu seviyeye Ornek olarak Istanbul metrolarindan M1 Yenikapi-Havalimani/Kirazli
metrosu verilebilir.

GoA2 seviyede insan faktorii azalmistir. Bu seviyede makinist sadece tren kapilarindan ve trenin perondan giivenli bir sekilde
ayrilmasindan sorumludur. Bunun haricinde trenin siiriilmesi ve perona yanasmasi otomatik olarak yerine getirilir. GoA2 birgok
kaynakta STO (Semi-automatic Train Operation) yani yari otomatik tren igletimi olarak gegmektedir. Bu seviyeye 6rnek olarak
M2 Yenikapi-Haciosman, M3 Kirazli-Basaksehir, M4 Kadikoy-Kaynarca (tercihen) ve M6 Levent-Hisariistii metrolar
verilebilir.

GoA3 (DTO) seviyede makinist yer almamaktadir. Bunun yerine tren isletimi ile ilgili tiim sorumluluk sinyal sistemi uhdesinde
olup tren kapilarinin kapanmasi ve trenin perondan giivenle ayrilmasi bir tren personeli tarafindan gerceklestirilmektedir. GoA3
seviye tam otomatik siiriiciisiiz asamanin bir oncesidir. M4 Kadikdy-Kaynarca hatt1 bu seviyede isletim icin alinacak birkag
Onlemle uygun altyapiya sahiptir.

GoA4 (tam siiriiciisiiz veya UTO) seviye ise tiim tren igletiminin, tren kapilarinin kapanmasinin ve trenin perondan ayrilmasinin
otomatik ve siiriiciisiiz olarak gerceklestirildigi otomasyon seviyesidir. Tiirkiyenin ilk siiriiciisiiz metrosu M5 Uskiidar-
Cekmekdy hattinin ilk fazi devreye alinmig ve diger metrolar olan M7 Kabatas-Mecidiyekoy-Mahmutbey, M8 Dudullu-Bostanci
metro hatlarinin ise yapim c¢aligmalar1 devam etmektedir. Hatlarin yeni planlanan uzatmalarinin da ayni otomasyon seviyesinde
olmas1 dngoriilmektedir.

Bu calismayla literatiirde yer alan bazi kavram karmasalarina cevap verilmis olacaktir. Siiriiciisiiz, otomatik, tam otomatik,
gozetimsiz vb. gibi kavramlar metro isletmeleri i¢in siklikla yanlis kullanilan ve karistirilan kavramlardir. Ikinci olarak ise
Istanbul metrolarinin otomasyon seviyeleri tanimlanmis ve bu seviyelerin artirilmasi i¢in 6nerilerde bulunulmustur.

Anahtar Kelimeler- Rayli Sistem, Metro, Otomasyon, GoA.

Investigation of Railway System Automation Levels of Istanbul
Metropolitan Areas

Abstract- With this work, automation levels of the railway systems will be described as explained in IEC 62290 standard, and
then the relationship between these defined levels of Istanbul metro lines will be tried to be explained. In railway systems, the
level of automation is measured in the simplest sense by the influence of the human factor on train control. The human factor is
always at risk. In the past, this concern is seen and the study is based on very old ones. In this sense, the first ATO studies based
on automatic driving were seen in the 1960s. The ATO function is a revolution in signaling and automation of railway systems.
ATP has safety related functions, but ATO is also concerned with train operation and therefore passenger comfort.
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The IEC 62290 standard defines automation levels of the railway systems. This term, abbreviated as GoA (Grade of Automation),
is measured at 4 levels. GoAl, GoA2, GoA3 and GoA4 operating levels reflect the influence of the human factor on train control.
Systems not included in this functional classification are generally referred to as GoAO. There is no automation at this level.

On the GoALl level, opening and closing the train doors, leaving the train from the station, driving the train under the limit speed
(accel'eration / deceleration) is completely under driver control. For example, M1 Yenikapi-Airport / Kirazli metro can be given
from Istanbul metro.

At the GoA2 level, the human factor is reduced. At this level, the driver is only responsible for the train doors and the safe
leaving of the train from the station. Apart from this, the driving of the train and the platform connection are automatically carried
out. In many sources, GoA2 is known as STO (Semi-automatic Train Operation). Examples of this level are M2 Yenikapi-
Haciosman, M3 Kirazli-Bagaksehir, M4 Kadikoy-Kaynarca (preferred) and M6 Levent-Hisartistii metro.

There is no driver in GOA3 (DTO) level. Instead, all responsibility for the train operation is on the signaling system, which is
accomplished by a train staff who must close the train doors and leave from station the train safely. The GoAS3 level is just ahead
of the fully automatic driverless level. The M4 Kadikéy-Kaynarca line has a few measures to be taken for operation at this level.

The GoA4 (fully driverless or UTO) level is the level of automation in which all train operation, the closing of the train doors
and leaving of the train from the platform, are automatic and driverless. The first GoA4 metro line of Turkey, M5 Uskiidar-
Cekmekoy commissioned the first phase of the line and other M7 Kabatag-Mecidiyek6y-Mahmutbey line and M8 Bostanci-
Dudullu subway line constructions work continues. It is anticipated that the new planned extensions of the lines will be at the
same level of automation.

This study will answer the confusion of some concepts in the literature. Driverless, automatic, fully automatic, unattended, etc.
are frequently misused and misunderstood concepts for metro businesses. Secondly, automation levels of Istanbul metro lines
have been defined and suggestions have been made to increase these levels.
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