
 

 

 LRTEST7001  RG180416C February 2019 

 

 

Final report  

 

 Feasibility and technical framework study  

for a rail bound (light rail or tram) connection from RB 

Ülemiste passenger terminal to Ten -T core network 

Tallinn passenger Port  

No. RBR 2017/22 

 

 

 

 

 

  

 

 

 

 

 

  

  

 

 

 

 

 

 

 

 

 

 



Feasibility and technical framework study for a rail bound (light rail or tram) connection from RB Ülemiste 

passenger terminal to TEN-T core network Tallinn passenger port (Old City harbour / Vanasadam)  |  RBR 

2017/22  | Final report 

 

 

 



Feasibility and technical framework study for a rail bound (light rail or tram) connection from RB Ülemiste 

passenger terminal to TEN-T core network Tallinn passenger port (Old City harbour / Vanasadam)                    

|  RBR 2017/22  | Final report 

 

 
Final report | RG180416C 3 

 

 

IDENTIFICATION 

 

 

 

HISTORY OF MODIFICATIONS 

Indice  Date Issued by  Reviewed by  Approved by  Revision reason  

A 30/11/2018 Pool of experts 
B.NARCE 

B.MINNI 
JM GIELY First issue to client 

B 11/01/2018 
B.NARCE 

B.MINNI 
B.NARCE JM GIELY Second version 

C 05/01/2018  
B.NARCE 

B.MINNI 
B.NARCE JM GIELY Third version 

      

      

 

The feasibility study for a rail bound (light rail or tram) connection from RB Ülemiste passenger terminal to TEN-T 

core network Tallinn passenger port is financed from CEF funds substantially. Rail Baltic/Rail Baltica is co-financed 

by the European Unionõs Connecting Europe Facility. 

The sole responsibility of this publication lies with the author.  The European Union is not responsible for any use 

that may be made of the information contained therein. 

 

 

  

Project  N° doc  indice  nb. pages  

LRTEST7001 RG180416 C 243 



Feasibility and technical framework study for a rail bound (light rail or tram) connection from RB Ülemiste 

passenger terminal to TEN-T core network Tallinn passenger port (Old City harbour / Vanasadam)                    

|  RBR 2017/22  | Final report 

 

 
Final report | RG180416C 4 

 

PURPOSE  

The present document is a deliverable of the feasibility study for a rail bound (light rail or tram) 

connection from RB Ülemiste passenger terminal to TEN-T core network Tallinn passenger port carried 

out by Egis Rail, in 2018, on behalf of RB Rail AS.  

This document is the final report of the study.  
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1. Diagnosis 

1.1. Diagnosis on the current public transport system  

The public transport network in Tallinn consists of: 

¶ 74 bus lines, 

¶ 5 lines of trolleys, 

¶ 4 tramlines 

 

Figure 1 : Map of current public transport network in Tallinn  

 

Tallinn is the only city in Estonia to have ever used trams or trolleybuses. The first tram route was opened 

in 1888, and in 2008 the tram celebrated its 120th anniversary. Together with the trolleybus network, the 

tram lines with a total length of 39 km ( 24 miles) arranged in a roughly cross-shaped layout, provide a 

backbone for the public transport network in the Estonian capital. All the tram routes meet up at 

Hobujaama in the city centre. There are three types of tramsñTatra KT4, KTNF6 and CAF Urbos AXL.  
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Figure 2 : Map of current tram network in Tallinn  

 

Figure 3 : Map of the current bus line 2 between the port and the airport  

Currently, a bus line (line 2) is the only possibility for commuting from  Vanasadam to the city center and 

Airport. Travel time between airport  and port (Terminal D) is about 20 mn with an average of only three 

bus per hour. 
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Public transport is used for more than 140 million trips per year in Tallinn, with a constant increase since 

2010. 

 

Figure 4 : Main mode of travel to work, school or other main destination on working days, %. (Sou rce: 

Satisfaction of Residents with the Public Services of Tallinn, 2014)  - Source: 

https://www.tallinn.ee/Indicator -2_Transport_Tallinn  

 

Note: The decrease in the use of public transport in 2014 was caused by the extensive reconstruction of 

the tram network.  

 2015 2016 2017 2018 2019 

Number of public transport users (million)  143.7 145.0 148.0 150.0 151.0 

Number of on-street public paid parking 

spaces in Tallinn 

7000 7000 7000 7000 7000 

Public transport service financing 

(thousand euros) 

60,934 63,194 67,558 72,586 77,959 

Acquisition of new vehicles with modern 

technology (number)  

67 34 47 35 30 

Figure 5 : Goals of developing the transport system of Tallinn. ( Source: indicator_2_transport_tallinn)  

Currently, the traffic of the different transport modes increases considerably. With the construction of 

Rail Baltica, traffic will continue to increase. A connection between the port of Tallinn, its central station, 

the future Rail Baltica station and the airport becomes necessary. 
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From this dynamic context on a European scale, new objectives and opportunities appear for the territory 

of Tallinn. 

 Existing tram service  

The current tram network is really efficient. The network is organized with 4 radial branch which begin 

at Hobujaama: 

¶ To Kopli 

¶ To Kadriorg 

¶ To Tondi  

¶ And to Lennujaam and Suur Paala. 

4 tram lines are operated on the network to avoid a maximum of interchanges each branch is connected 

to another  

¶ Line 1 : Kadriorg to Kopli  - headway : 7,5 minutes 

¶ Line 2 : Suur Paala to Kopli - headway : 7 minutes 

¶ Line 3 : Kadriorg To Tondi - headway : 10 minutes 

¶ Line 4 : Lennujaam and Tondi - headway : 7 minutes 

Next figure shows number of trams per hour for each section. 

 

Figure 6: Number of trams per hour and per direction  

However, in some section, the commercial speed is very low. This low speed is partly due to close station 

locations and due to the time lost at roads intersections, indeed tramways have currently no priority. 

The tram must stop at every junction with the normal probability to have the red light . 

Average station spacing and commercial speed are: 
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¶ tram line 1 : 440 m | 17,4 km/h 

¶ Tram line 2 : 430 m  | 16,4 km/h 

¶ Tram line 3 : 540 m  | 16,1 km/h 

¶ Tram line 4 : 470 m  | 14,9 km/h 

Between Hobujaama and Lennujaam, commercial speed is very low (about 14 km/h)  

 

Figure 7 : Commercial speed on the tram network  

 

Current depots could be stocked at less 8 additional tramways (source AS TLT). 
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 Existing trai n service  

With the modern new trains available throughout the day, more and more Estonians are choosing rail 

transportation over driving or taking the bus. In fact, passenger figures have gone up by 50 %. According 

to Elronõs figures, in 2014 the fleet made 5.8 million trips ð 43 % more than in 2013. By 2015, the fleet 

was making 6.57 million trips ð representing an 11.3 % increase over the year before. This increase in 

passenger figures also equates to an increase in ticket revenue, which came in at EUR 10.1 million in 

2014 ð 58% higher than 2013 figures.  

It estimates that Ülemiste station served about 610 000 passengers in 2017. 130 000 of them travelled 

between Balti jaam/Kitseküla and Ülemiste. The rest travelled the other way ð Kehra, Aegviidu, Tapa, 

Narva, Tartu etc. 

 

Concerning, more precisely, the Eastern direction, the number of trains per day per direction on each 

branch is as follows: 

 

Figure 8 : Number of trains per day and per direction  

It is noted that one train out of  two begins/ends at Aegviidu station.  

The average travel times between Tallinn and the different branches are the following: 
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Figure 9 : Current travel time s from Balti  jaam in train ( Eastern direction ) 

In average, the travel time between Ülemiste and Balti jaam is about 9 / 10 minutes. 

It should be noted that each railway service (e.g. Tallinn ð Aegviidu, Tallinn ð Tartu, etc.) is not operated 

with a dedicated rolling stock fleet. In the current operation plan, a train arriving at  Tallinn from a certain 

branch can then run on another branch. The following figure, which is the current space-time diagram 

between Balti jaam and Ülemiste in the afternoon, shows the changes of route operated at Balti jaam 

terminus for most trains. It should be observed that some trains run on the Eastern network as well as 

the Western or South-Western network in the same day. 
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 Development of the railway infrastructure  

Railway infrastructure must be improved between Ülemiste and Balti jaam. Currently, two single track 

section limit the number of train on the line. The following scheme shows the project to increase capacity 

on this section. In this future configuration, there wonõt be any interface between the eastern direction 

(To Ülemiste, Narva, Tartuê) and the western direction (Paldisky). The main interface for the eastern 

direction (To ¦lemiste, Narva, Tartuê) will still be with the southern direction (Viljandi/Parnu/Rapla). 

With this new infrastructure, it seems plans to reorganize the selection of platform in Balti jaam: each 

direction could have a dedicated platform.  
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Figure 10 : project of new infrastructure between Ülemiste and Balti jaam  

The new developments (new turnout, new tracksê) allow a reduction of crossing over for tra ins from 

Paldiski and trains from Parnu or Ülemiste. There will be two dedicated railway line, one for train from 

Paldiski and the other for trains from Parnu or Ülemiste. 

The new development permit also a reduction of the crossing over between trains from Parnu and 

Ülemiste (only for the direction from Parnu to Balti Jaam). 

 

 

Figure 11 : new developments allow a reducing of crossing over  
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1.2. Port of Tallinn  

Tallinn Port is confronted with a growing demand, the port served more than 10 million  passengers in 

2017. 

Majority of these passengers come from Helsinki 83% and Stockholm. It represents 30 000 commuters 

per week 

 

Figure 12 : Numbers of passengers in Tallinn Harbour (source www.tallinn -harbour.ee)  

The number of trains per direction on each branch is between 13 and 14 departures and arrivals of ferries 

per day. The following table shows the arrival and departure per terminal. 

Tableau 1 : Departures or arrivals table  
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1.3. Archaeological constraints  

Tallinnõs Old Town belongs to the UNESCO World Heritage Site.  

All the identified routes to serve the port are located in the protected area of Tallinnõs Old Town 

conservation area (in color blue on the following map). Some alternatives are also passing close to 

cultural monuments (in black points on the following map) such former factories built on the last century.  

The design of these alternatives and their implementation plan will have to deal with these specific 

constraints especially with the requirement of landscaping integration, the preservation of the structure 

of the properties and the possible needs of archaeological excavations.    

Moreover, all the rout es linking Balti jaam railway station to the port are necessarily going through the 

Old Town Heritage Conservation Area (in color red on the following map) whose boundary is located on 

Pohja and Mere puiestee. That means that for these alternatives, several regulations will have to be 

observed (Heritage Conservation Act, Planning and Building Act, Tallinn Temporary Building 

Regulations). 

 

Figure 13: Perimeter of conservation area   

 

1.4. Rail Baltica project  

Rail Baltica is include to European strategic infrastructure core network defined in the new TEN-T 

Guidelines (Regulation EU N° 1315/2013 and could be funded by Connecting Europe Facility instrument. 

It is a the major common project of Estonia, Latvia and Lithuania, which aims to build a new railway line 

with 1435 mm gauge, which will allow continuity of EU Core Railway Network through the Baltic states. 

The line shall runs from Tallinn to Parnu, Riga, Panevezys, and Kaunas to the Lithuania/Poland state 

border.  

On the longer ter m, the line will be extended to Warsaw and then to West and South Europe.  
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Figure 14 : Future connect ion with South of Europe (source Rail Baltica ) 

The aim is to establish a modern, multimodal, North-South connection favorable to European 

integration. It will take less than two hours to travel from Tallinn to Riga or from Riga to Kaunas against 

4 h 30 by road today. 

Approximately 5 million passengers a year are expected by 2030 and 12.5 million tons of freight. 

Technically, the railway line shall be equipped with double track, electrified in 2x25 kV, with a design 

speed of 240 km/h, allowing passenger trains to run at 240 km/h, and freight trains at 120 km/h. 

Signaling system shall be ERTMS Level 2. To summarize, Rail Baltica shall be fully interoperable European 

line, compatible with the Technical specifications for Interoperability of European Union. 

Its length through the Baltic States will be around 700 km. 

 

 Description of Rail Baltica in Estonia  

In Estonia, the new infrastructure will be 200 km long and will serve the stations of Parnu, Ülemiste 

(Tallinn airport) and Tallinn main station. 

3 new platforms and 6 tracks will be implemented in the future Rail Baltica Ülemiste station:  

¶ 1 central platform with a width of 10 m for the 2 Rail Baltica tracks (track gauge 1,435m) 

¶ 1 central platform with a width of 10 m for the 2 tracks of regional and national train (track 

gauge 1,520m) 

¶ 1 lateral platform with a width of 6 m for the Russian train for 1 track (track gauge 1,520m) 
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Figure 15 : schematic plan of the different floor organization   

 

Global planning of the RB II project for the three Baltic countries (EE, LV, LT)  

The schedule is as follows: 

 

 

Figure 16 : The provisional schedule (source Rail Baltica ) 

¶ National Studies (Detailed Technical Studies, Plan and Schema, EIA, CBA, .......) 2016-2017. 
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¶ Studies and Technical Design are to be completed between 2018/2022. 

¶ Land acquisitions will take place from 2019-2020 

¶ The first phase of the construction of the line will be completed in 2022.  

¶ The construction of the Rail Baltica line in the 3 Baltic countries is expected to end in 2026. 

¶ The total cost of the project is estimated at 5,8 billion  euro including 1,346 billion euro in 

Estonia (according to the Cost-Benefit Analysis prepared by EY). 

According to this schedule, it  is propose d to take 202 6 for the beginning of the commercial 

operation of the project between Ülemiste and Vanasadam.  
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2. Development of alternative s routes for tramways or light rail  

2.1. Objectives  

The tramway project or LRT project in Tallinn is in line with the objective to ensure an efficient passenger 

link between Vanasadam and Rail Baltica Station Ülemiste: 

¶ By providing a sustainable, high quality, high capacity and fast connection 

¶ In order to integrate urban, suburban and international passenger flows  

 

Several alternatives were identified according to these mains issues:   

¶ the definition of the route suitable for this new tram link  

¶ the evaluation of travel time  

¶ the compatibility between traffic forecasts and infrastructure capacity  

¶ the fleet estimation and depot capacity  

 

The purposes of this study are to identify all the most relevant routes to efficiently serve strategic places 

such as Tallinn main station, the airport and Vanasadam Passenger port.  

 

The different solutions have to consider the following important nodes:  

¶ Tallinn Airport ð Lennujaam 

¶ Ülemiste railway Station and the future Rail Baltica station 

¶ Tallinn main railway station ð Balti jaam 

¶ International Bus station ð Bussijaam 

¶ Urban bus station ð Hobujaama 

¶ And the port terminal A/B and D - Vanasadam 
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Figure 17 : main public transport network and important nodes of transport  

 

2.2. Presentation of alter natives 

In the first stage of the study and after exchanges with stakeholders, several possible routes alternatives 

have been identified for a rail bound link between the port and RB Ülemiste Station.  

These alternatives are based on the existing public transport network both  the railway network and the 

tram network. Some alternatives propose to integrate a new transport system.  

In this first stage, different  solutions have been found to respond to the objective of the project without 

consideration of investment cost or technical feasibility. Thatõs why, direct tunnel solution are proposed 

at the same level as solutions that completely reuse the existing network.  

The following figure s show schematically what could be the itineraries of these extensions and the 

system family. 



Feasibility and technical framework study for a rail bound (light rail or tram) connection from RB Ülemiste 

passenger terminal to TEN-T core network Tallinn passenger port (Old City harbour / Vanasadam)                    

|  RBR 2017/22  | Final report 

 

 
Final report | RG180416C 26 

 

 Railway alternatives: solutions us ing  the existing railway infrastructure  

Rw 1 : Minimalist solution Train + Tram  

Solution with one interchange in Balti jaam between train and 

tram 

Main technical characteristics  : 

¶ TRAIN (3000V / track gauge :1 ,520m)   

¶ TRAM (600 V / track gauge 1,067m) 

Reusing the existing infrastructure :  

¶ Existing Railways: 6800 m, 2 stations 

¶ Existing tramway line: 900 m, 2 stations 

New infrastructure :  

¶ New tramway branch: 650 m, 2 stations 

¶ With a new service (it could be necessary to reorganize 

the tram network ) 

1 interchange train/tramway: 10 minutes  

Travel time: 25 minutes  

Investment cost : [ 30 ð 60 Mû ] 

 

Rw 2 - direct train on tunnel  

This option proposed to extend all train from Ülemiste to the 

port with the implementation of a tunnel between Balti jaam 

and the terminal A/B. 

Main technical characteristics  : 

¶ TRAIN (3000V / track gauge :1 ,520m)   

Reusing the existing infrastructure :  

¶ Existing Railways: 6800 m, 2 stations 

New infrastructure :  

¶ New train in tunnel: 1500 m and 1 new station 

¶ Existing service at less with if possible an increase of 

number of train between Ülemiste and Terminal A/B (new 

service between Ülemiste and Terminal A/B) 

Travel time: ~13 minutes  

Investment cost : [ 150ð 250 ] Mû 

 



Feasibility and technical framework study for a rail bound (light rail or tram) connection from RB Ülemiste 

passenger terminal to TEN-T core network Tallinn passenger port (Old City harbour / Vanasadam)                    

|  RBR 2017/22  | Final report 

 

 
Final report | RG180416C 27 

 

Tram-Train 1 : LRT by Balti jaam  

This option proposed to extend all train from Ülemiste to the 

port with the implementation of a tunnel between Balti jaam 

and the terminal A/B. 

Main technical characteristics  : 

¶ LRT (tram ð train) Ą 3000v/600v track gauge: 1,520m 

Reusing the existing infrastructure :  

¶ Existing Railways: 6800 m, 2 stations 

New infrastructure :  

¶ New LRT at grade 1550 m (partially in parallel of the 

existing tramway) 2 new LRT stations 

Travel time: ~15 minutes  

Investment cost : [40 ð 80 ] Mû 
 

 

 Tramway alternatives: option s using  the existing tramway infrastructure  

TRAM 1 - Tram using the existing Infrastructure  

This option  proposed to reuse at maximum the existing 

tramway network. 3 sub option s are proposed: by Sadama 

street or Kai street ; by Paadi street or by Jöe street 

Main technical characteristics  : 

¶ TRAM (600 V / track gauge : 1,067m) 

Reusing the existing infrastructure :  

¶ Existing tramway line: between 2500 and 4200 m 

(depending on option s), between 7 and 11 stations  

New infrastructure :  

¶ New tramway branch: between 600 m, 1 or 2 stations 

¶ New service  

Travel time: between 18 and 24 minutes  

Investment cost :  [30 ð 60 ] Mû 
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TRAM 2 ð tram direct  

Based on the previous option , this option  proposed to reduce 

the length of tramway between Ülemiste and Bussijaam. The 

proposed route runs along Ülemiste Tee and Tartu Mnt. 

Main technical characteristics  : 

¶ TRAM (600 V / track gauge : 1,067m) 

Reusing the existing infrastructure :  

¶ Existing tramway line: between 1450 m 4 stations  

New infrastructure :  

¶ New tramway branch: between 2200 m, 3 stations 

¶ New service  

Travel time: 16 minutes  

Investment cost : [ 60 ð 100 ] Mû 
 

Tram 3 : maximalist option  

Based also on the option  2, this option  proposed to extends 

the new line until Balti jaam railway stations 

Main technical characteristics  : 

¶ TRAM (600 V / track gauge : 1,067m) 

Reusing the existing infrastructure :  

¶ Existing tramway line: between 3850 m 10 stations  

New infrastructure :  

¶ New tramway branch: 1650 m, 4stations 

¶ New service  

Travel time: 1 9 minutes  by tram and 27 m inutes  by 

tram and train with one interchange at Balti jaam  

(including travel time in tramway between Port and 

Balti jaam , waiting time in Balti jaam  and travel time 

between Balti jaam  and Ülemiste )  

Investment cost :  [ 40 ð 80 ] Mû 
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 Other alternatives families: Direct shuttle on tunnel or at grade  

Tunnel 1 : tram -train in tunnel  

This option  proposed to reuse partially the railway 

infrastructure, then continued in tunnel until Liivalaia and 

finished at grade in tramway mode. 

Main technical characteristics  : 

¶ LRT (tram ð train) Ą 3000v/600v track gauge: 1,520m 

Reusing the existing infrastructure :  

¶ Existing Railways: 750 m, 1 station 

New infrastructure :  

¶ In tunnel: 1650 m, 

¶ At grade : 1200 m 

Travel time: 10 minutes  

Investment cost :  [ 200 ð 250 ] Mû 

 

 

An alternative of this option  is to propose the same 

option  in tramway (track gauge: 1,067m). The tunnel 

could start since Ülemiste Tee (front of the future RB 

station). This option s permit an interconnection with 

the existing tramway network 

 

Tunnel 2 : Direct shuttle  

This option s proposed to implement a new line based on the 

metro system  

Main technical characteristics  : 

¶ New system : track gauge to be define (1,520 / 1,45) ; 

¶  light metro : 100 km/h  

New infrastructure :  

¶ New line in tunnel  branch: 3000 m, 2 stations 

¶ New service  

Travel time:   5 minutes  

Investment cost :  [ 300 ð 350 ] Mû 
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 Multicriteria analysis  

The following table shows a first analysis of the different option s. The different alternatives have been analyzed through several criteria to ease the comparison 

and in particular the travel time between Ülemiste and the port or the investment cost.  
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2.3. Alternatives chosen  

The following alternatives was selected by RB Rail team and the different stakeholders at the end of the 

stage 1:  

¶ Alternative 6 : the tram option  connects Ülemiste station to Vanasadam Port and Balti jaam. 

This option  has 3 sub alternatives:  

- The Alternati ve 6A. The proposed route start at Ülemiste station, uses the tram 

network until Paberi Stop. At Paberi stop, a new infrastructure is created along Gonsiori 

and Laikma to avoid the bottleneck of Hobujaama. Then the route runs along 

Hobujaama Street, Paddi or Joey (after Ahtri) to arrive at the port. And return by  Leava 

and Pohja street to come back to the existing infrastructure at the Kenuti station. Then 

the route continues to Balti jaam. 

- The Alternative 6B is an alternative for the alignment. The route proposed to runs 

along Rävala pst (after Tartu mnt) to Laikmaa and Hobujaama street; 

- The Alternative 6C  concerns the study of the different p ossibilities to increase 

average speed of trams on the exiting network between Ülemiste tramway stop and 

Paberi stop.  

In following  chapters, this option  will be call òTram optionó. The technical feasibility and the alignment 

option s are detailed in the chapter 3 Tram option - Technical feasibility ò 

¶ Alternative 2: the train option  connects also Ülemiste station to Vanasadam Port and Balti 

jaam by reusing the existing railway network. 

In following chapters, this option  will be call òTrain optionó. The technical feasibility and the alignment 

option s are detailed in the chapter 4 òTrain option  ð Technical feasibilityó. 

¶ Alternative 7 : It is propose to create a new line of public transport with a mass transit system 

(LRT or tram) and so to continue to develop the public transport network . This alternative will 

be investigate also in existing tram rolling stock and so the route doesn´t use existing railway 

at Ülemiste junction 

In following chapters, this option  will be call ò5. Tram in tunnel optionó. The technical feasibility and the 

alignment option s are detailed in the chapter 5 òTram in tunnel ó. 
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3. Tram option - Technical feasibility  

3.1. Description of tram option   

 Proposed reorganization of the tramway network  

The option  presented in the first stage proposed to implement a new line of tramway between Ülemiste, 

Vanasadam and Balti jaam. Initially, a dedicated service was proposed. 

A new dedicated service present several difficulties: 

¶ The main difficulty is how to  insert new services on the trunk section of line 2 and 4 for the 

existing network. On this section the headway between tramways is already very short of 

3õ20õõ, it is difficult to reduce the headway without impacting the regularity of all tram lines. 

With headway of 10 minutes for the new line, the trunk section will have a tram each 2 

minutes on average but with an irregularity  of passage due to the different headway between 

the lines. The next figure shows the irregularity of passage on the trunk section.  

 

¶ Another issue is the implementation of a reverse loop and a new tram stop near Balti jaam, 

it is possible but presents many difficulty (alignment is presented in chapter 3.4.1 Balti Jaam 

ð variant of the terminus of the line ). 

¶ A new service requires many new rolling stock.  

According these difficulties, the chosen option  consists to reorganize the tramway network. It proposed 

to substitute the route of the current line 2 and line 4 :  

¶ The new route of  line 4 could runs from Suur Paala to Tondi.  

¶ The new route of line 2 could runs from Lennujaam to Kopli, by passing through Vanasadam 

Terminal D.  

Current time table is maintained.  
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Figure 18 : Tram ð option  - schematic tramway network  

This option  has the following advantage s: 

¶ A better headway from Ülemiste to Vanasadam: headway of 7 minutes (against headway at 

10 minutes maximum with a dedicated line). 

¶ Reduce the number of tramway on the bottleneck of Hobujaama: one tram each 3 minutes 

against one tram each 2 minutes in the existing situation. 

¶ And keep the same level of service of each branch of the tram network  

The main difference could be for trip s between the branch of Kopli and Suur-Paala which will require a 

transfer. 
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Another difference could be the travel time between the  branch of Kopli and the branch to the south -

Est (Bussijaam, Ülemisteê). The new route of tram line 2 through  the port  is longer than the existing 

route by Mere PST but avoid the bottleneck of Hobujaama. It also the case for trips between Balti Jaam 

and Hobujaama, however the current line 1 will stay on the current route through Mere and so will keep 

the current travel time.  

The following figure show the route of the new line 2 and the sections in project. 

 

Figure 19 : Route of the new line 2 

 Alternatives reorganization  

As indicated above, the new tramway network has a consequences for the relation Between Tondi and 

The Airport, this relation require a connection with the new line 4  (Line 2 from Airport t o Bussijaam and 

line 4 between Bussijaam and Tondi. 

Another solution could be to reorganize the tramway line 4 with :  

¶ 1 on 2 tramway of tramline 4 to airport  

¶ 1 on 2 tramway to Suur Paala 
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However this other organization of the tramway line 4 has impact on the airport tramway loop . 
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Figure 20 : current organization  of terminus loop at Airport  

Current terminus front of the airport has a limited capacity due to only one platform . First tramway has 

to leave the platform  before the next tramway arrives (as presented on the following scheme). This loop 

doesnõt allow an important headway doesnõt allow to have a good regulation time. 

 

Figure 21 : current organization  with 1 tramway line  

Adding a part of the new tramway line 4 presents 2 main difficulties: 

¶ More importantly issue of regulation (Decrease  of regulation time)  

¶ Tram changes route at the airport (tram 4 becomes 2) 
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Figure 22 : with  new tramway line 4  

However, in case it is needed to add a second platform at the terminus Airport station, chapter 3.4.15 

Airport station  shows the feasibility to implement.  

3.2. System conception  

 Rolling stock  

The proposed option  is to operate with the current rolling stocks: 

¶ The new rolling stock CAF urbos AXL with a length of 31 m and width of 2,3 m;  

¶ The old rolling stock KT6 with a length of 27 m  

¶ and KT 4  

The track gauge is 1067 mm. 

And the rolling stocks are mono directional and require a reverse loop at each terminus. 

 

Figure 23 : CAF Urbos AXL 

 

Figure 24 : KT6 

 

 Tracks 

The design of the trackõs horizontal and vertical alignments shall follow specific design criteria that take 

into consideration the characteristics of the rolling stock, the requirements for passenger comfort, and 

the other interfaces with the system in th e context of Tallinn. 

These criteria shall cover the various technical aspects enabling the proper accomplishment of the 

following main functions:  



Feasibility and technical framework study for a rail bound (light rail or tram) connection from RB 

Ülemiste passenger terminal to TEN-T core network Tallinn passenger port (Old City harbour / 

Vanasadam)  |  RBR 2017/22  | Final report 

 

 
Final report | RG180416C 38 

 

¶ Guide the Tramway (Transition curves, super elevation, horizontal and vertical curves, 

gradients, rolling stock gauges and widths, pedestrian clearances, etcê); 

¶ Support the Tramway (track form, material, components, fixing system, damp noise and 

vibrations, etcê); 

¶ Fit with a variety of surfacing material (filling material, joint, nature of surfacing, etcê); 

¶ Ensure proper drainage. 

It should be noted that since the Tramway technology already exists, most of the criteria will be based 

on existing design practice.  

The proposed alignment for the new section between Paberi and Kenuti Stop (by Vanasadam) being 

fully at-grade, the type of track fixing system shall be chosen between the different type of existing fixing 

systems, whose choice depends on the required level of vibration attenuation, which itself depends on 

the distance between the track system and the neighboring  buildings: 

¶ Concrete track system (for non-sensitive areas); 

¶ Reducing vibration fixing system (for sensitive urban areas); 

¶ Floating slab (for high level of attenuation when neighboring  buildings are within a distance 

of 7 m); 

It is here suggested to retain the following hypothesis in the frame of the cost estimations provided in 

the present feasibility study: concrete track system for the majority of the axis at the exception of 

Hobujaama Street for which a proportion of reduci ng vibration and floating slabs system will be 

integrated. In this street, the tramway track are very close of the historical building .  

 

 Traction Power Supply  

Traction power distribution  

The traction power rectifier substation (RS) converts the applied three-phase AC electrical power of the 

public network into the required nominal voltage of the contact line network, and supplies it to the 

Overhead Contact Line Installation. 

The voltage for tramways traction in Tallinn is 600 V. The number and positionin g of substations, shall 

be precisely determined at a later stage following a complete electrical simulation  (preliminary design). 

Substations will be supplied in energy derived from the Medium voltage (MV) or  high voltage electrical 

network. Substations will also produce and supply Low Voltage power for the equipments of the stations 

and the substations itself.  

Feeder cable 

If the voltage drop is excessive, a feeder wire may be installed to "boost" the power supply between 

substations. Depending on the aesthetic constraints, the feeder wire can be in ground cable trays, or 

installed directly on masts. 
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Overhead contact line  

Overhead contact line system : such a system connects the contact wire(s) between supports and/or 

building fixings. Using only contact wi re(s), this system has a low visual impact and is therefore generally 

preferred over a catenary system for use in urban areas where aesthetic values are relevant. 

The overhead power supply lines need to be suspended above the line track. As such, support masts, 

building fixings, and transversal wires are needed along the entire route to hold the contact wire(s). 

Note: alternatives to the overhead wire exist. These new systems allow smoother integration of the tramway 

line into its urban and architectural setting, and eliminates the technical drawbacks of overhead lines in 

constrained urban spaces.  

There are three types of off-wire technologies: continuous power system (APS, an Alstom proprietary system 

or Tramwave, an Ansaldo proprietary system), onboard energy storage with a fast charging system and 

onboard energy storage with slow charging system.  

However these new systems requires a replacement of all the rolling stock. It is therefore not 

advice to select this technologies  

The traction voltage considered here will be 600 V. 

At this stage of the study we can say that the traction substations could be approximately 85 m² building. 

They have to be constructed along the line, either in existing buildings or as separate constructions 

(either underground or above ground).  

At this stage, we evaluate the number of substations for the 2 km of new infrastructure between 1 and 

2 substations (depending of the residual supply on the existing network). The number and positioning 

of substations, shall be precisely determined at a later stage (preliminary design). 

 Central control / command system  

The line will be controlled from the existing Operating Control Centre (OCC). 

Fare collection system  

A Fare Collection System (FCS) is already in place for the tram network.  

No investment cost are considered for the cost estimate of the first line . 

Passenger information system  

The passenger (and staff) information system available in the OCC central server automatically displays, 

for both passengers and staff, the data received from the Traffic Management Function. The information 

is displayed: 

¶ on the Passengers Information Displays (PID) installed in stations (1 PID per platform); the 

data between the OCC and the PIDs is transmitted via the wire transmission network, and it 

includes date and current time, waiting time for the two next trains but also specific 

information in case of perturbation or special event;  
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Figure 25 : existing passengers Information Displays in Lennujaam  tram stop  

¶ On the on-board displays installed inside each tram; the data between the OCC and the 

displays are transmitted via the radio transmission network and the on-board computer, and 

it includes the terminus of the train, the next station, etcê 

Passenger information will be implemented at each  new station and on-board new tram. 

 

Public address  

The Public Address (PA) is available: 

¶ in stations (loudspeakers installed at each platform): the OCC operators can give vocal 

information (pre -recorded or not) on service status: trains delayed, service disruption, etcê; 

the sound between the OCC and the loudspeakers is transmitted via the wire transmission 

network; 

¶ On-board (loudspeakers installed in each train): the OCC operators can give vocal 

information (pre -recorded or not) on service status; the sound between the OCC and the 

loudspeakers is transmitted via the radio transmission network. The driver can also talk to his 

passengers, and has the highest priority (in case an OCC operator talks simultaneously). 

Public address will be implemented at each station and on -board trains. 
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 Design criteria  

¶ Rolling stock 

The conception is based on the last rolling stock bought for the Tallinn network the Urbos AXL model 

of CAF. This model is unidirectional, designed to run on a 1067 mm track gauge. This vehicle features 

railway wheelsets on its bogies to facilitate curve negotiation and increase the maximum service speed.  

 

 

Figure 26 : vehicle dynamic gauge for tramway in Tallinn  
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Here below the technical characteristics of the Urbos AXL model (CAF) 

 3-carriages 

Number of seats 219 (6p/m²) 

Length 30,9 m 

Width 2,39 m 

Maximum speed 70 km/h 

  

¶ Alignment  

Minimum radius curve: 30m in a feasibility study. A radius of 25m could be taken as an outstanding 

value.  

Distance between tracks in straight alignment: 5,1m 

Unidirectional tramway, the turn back is realized with a loop. 

¶ Ramp 

A maximal ramp of 6% has been taken when necessary.  

¶ Station  

Platform length: 31m  

Lateral Platform / minimum width: 3,5m 

Central platform / minimum width: 5m recommended  

Maximal ramp of 4% for disabled persons. 

Distance between 2 opposite platforms (2 tracks): around 5,7m.  

 

Figure 27 : typical section on a station - Egis 
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3.3. Tramway system integration principles  

Firstly, it is important to remember that the urban integration of the tramway is a crucial factor for the 

efficiency of the tramway operation and the acceptability of the tram line in urban area to local people, 

as well as allowing for urban regeneration along the line. 

 

 Position of tramway path  

Three different positions of the tramway path are possible: axial, lateral (on one side of the road), or 

bilateral (on both sides). Each position has positive and negative aspects. The choice depends on the 

characteristic of the existing street and of the project:  

¶ Existing constraints: road width, existing structure, gradient, landscape, etcê 

¶ Functioning of the existing street: private car accesses, one or two directions of car traffic, 

main generators, etcê 

¶ Proposed functions of the new street after the insertion of the tramway  

¶ Track alignment: curves, turns in the alignment, etcê 

 

Axial position 

This solution consists in locating the tramway path in the centre of the road. This system will work with 

one or two traffic lanes on each side of the tramway path. Each traffic lane is running in the same 

direction as the tramway. 

The axial (central running) integration of the track  form is the preferred tram lane insertion for wider 

highways. 

For wider streets it is better to add reservations on each side of the tramway path. They will have several 

functions:  

¶ Provide platforms for the tramway stops; 

¶ Landscape design to improve the aesthetic of the tramway;  

¶ Traffic islands to allow good pedestrian crossings; 

¶ Integration of technical elements of the tramway system (signals, electrical cabinets, etc.); 

¶ Provide an additional traffic lane to facilitate a right turn  for cars at specific crossroads. 

Positive aspects of this solution: 

¶ A good commercial speed for the tramway, as it runs separately from the spaces dedicated 

to pedestrians; 

¶ An easy organization of the access to the neighboring  properties and buildings alo ng the 

street; 

¶ An easy circulation for the different users of the public realm. 
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Negative aspects of this solution: 

¶ No car parking can be provided when the width of the street is  less than 20m ; 

¶ The pavements are directly positioned alongside the  traffic circulation 

¶ It  may be difficult to insert stops with a street width of less than 22m  

The minimum width of the street that allows axial tram lane integration is 17m and 23m at station 

locations . 

 

 

Figure 3.28: example of axial track position   

This arrangement is recommended as a principle for the tramway insertion where the street is 

wide enough and where two traffic lanes are required.  

 

Lateral position 

This solution consists in locating the tramway path on one side of the road. Two cases have to be 

considered according to the direction of traffic:  

1. With two directions of traffic. In this case, there is one side of the platform where the tram and 

the cars are running on opposite directions. On that side of the platform, it is important to mark 

a good distance between the tramway and the cars to avoid collisions. A kerb of minimum 1.0 

meter wide is necessary. 

2. With one direction of traffic. In this case, the position of the tramway path has to be chosen s o 

as to have the traffic flow in the same direction as the adjacent tramway. 

Positive aspects of this solution: 

¶ The tramway protects the pedestrians from the car flows, the sidewalk is safe on one side of 

the road; 

¶ The tramway path can act as an extension of the pedestrian pavement; 
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¶ It might be possible to keep existing parking, trees and cycle lanes; 

¶ The width of the station platform on one side might be quite narrow as it is integrated to the 

sidewalk. 

 

Negative aspects of this solution: 

¶ The car access to the buildings adjacent to the tramway path is complicated;  

¶ The commercial speed is less competitive. 

 

 

 

 

Figure 3.29: example of lateral track 

position  

 

This solution might be implemented when there is only one way of car traffic and not too many 

private accesses on the tram line side of the road. 

 

Bilateral position 

This solution consists in positioning one tramway path on each side of the street.  

The main interest of this option is the flexibility to integrate the tram stop in the street. The platform can 

be completely integrated within the pavement for each tram lane direction.  

This solution also allows enlarging the pedestrian space by integrating the tramway path within the 

pavement beside and between the tram lanes. Due to the tracks protection, the feeling of security for 

the pedestrians is better with a tramway edge than a road. 

Nevertheless, this solution generates several disadvantages: 
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¶ The car access to the buildings on both sides is very limited; 

¶ It requires the removal of on street parking along the footpath to avoid collision with the 

tramway; 

¶ It can lead to poor visibility of the tramway path;  

¶ There is an additional investment cost due to the doubling of construction areas and support 

masts for the overhead contact lines; 

¶ It is impossible to position crossovers and therefore to move tramways from one track line to 

the other; 

¶ Station platforms are usually narrow because they are also partly used as pavements. 

 

 

 

Figure 3.30: example of bilateral track 

position  

 

 

Bilateral tram line insertion is not recommended. 
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Dissociated tramway paths 

It is possible to choose two different streets for each direction of the tramway with one direction in a 

street and the other in a second street. 

This solution is interesting if the two tramway paths are integrated in two parallel roads quite close to 

each other. The positive aspect consists in conserving certain urban functions (carriageway, footpath, 

etc.) of narrow streets while implementing a tramway.  

 

Figure 3.31: example of dissociated 

tramway path  

 

 

Nevertheless, this solution generates several disadvantages: 

¶ Poor understanding of the network by the users that could create misunderstandings of the 

perception of the line;  

¶ There is an additional investment cost due to the doubling of construction areas and support 

masts for the overhead contact lines; 

¶ It is impossible to position crossovers and therefore to move tramways from one track line to 

the other; 

¶ The two stations platforms in this part of the line are physically and visually disconnected 

creating difficulties for passengers to orientate themselves. 

This option needs a minimal width for each street of 13,50m for tram lanes and 14,50m at tram 

stops.  

As this integration solution creates negative aspects of the perception of the tram line and on 

the construction costs, it is not recommended. 
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Integrated on-street tramway, with priority to the tramway 

This arrangement consists in implementing the tramway system on a mixed use road. Cars and tramways 

are riding together on the same space; however the tramway has the priority at crossroads in order to 

maintain a good commercial speed. 

 

 

 

Figure 3.32: Example of tramways 

integrated on -street  

 

 

 

This option can be chosen for narrow streets. A physical separation, for example a kerb, is inserted in the 

middle of the stree t to avoid overtaking of cars and potential collision.  

Cars have to wait behind the tramway when it stops at stations, but it has to be noticed that cars also 

take the advantage of the tramway priority. In overall, cars do not lose much time. 

Specific arrangements in crossroads have to be planned in order to ensure the first place for the tramway. 

A passing lane has to be added for cars to temporally separate the two modes. 

This solution needs a minimum width of 11m in current sequence, and 13m with a stati on.  

This integration solution of the tram line creates a negative impact on the operation of the 

tram line in busy areas where traffic congestion is common or where there might be an increase 

of traffic due to future development. It is not recommended.  
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Single track system 

This solution consists in implementing a narrow tramway path with only one track used for both 

directions of the tramway. It is a contraflow system. This configuration is mainly used when it is 

impossible to widen the street, and when a minimum of car traffic is necessary.  

The main negative point is the complex operation of the track. This kind of configuration must be limited 

to short distances.  

It also has an important impact on operation, as it limits the minimal headway that can be  reached. This 

solution is impossible to implement when the headway is less than 4 minutes per direction. 

 

 

Figure 3.33: Examples of a single 

track system  
 

 

 

This solution needs a minimum width of 15m in tram lane sequence, and 16m with a tram stop.  

This integration solution for the tram line creates important constraints in terms of the 

operation of the tram line. It is not therefore recommended.  
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3.4. Identification and analyses of alignment solution  

 Balti Jaam ð variant of the terminus of the line  

As explained in the chapter 3.1, the terminus of the line will not be in Balti Jaam, but anyway this 

configuration has been studied with the scheme below. 

 

Figure 34 : Tram solution - scheme of a possible terminus loop  in Balti Jaam - Egis 

The loop could be operate like this. However the alignment presents a small radius curve after the 

station, with R=25m. If the road cannot be changed in Rannamäe tee and in Kesk-Kalamaja Street due 

the survey perimeter, a shared space with cars must be proposed. This kind of configuration is not a 

good solution for operation optimization.  

 

 Kanuti station  

From Balti Jaam to Kanuti station, the line remains on the existing tramway tracks. The area master plan 

has been considered in the design of the important intersection Mere Puiestee ð Ahtri Street. 
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Figure 35 : aerial picture of the existing intersection Mere Puiestee ð Ahtri Street.  

 

 

Figure 36 : extr act of one of the master plan  of the futur of Mere Puiestee area  

 

The master plan indicates a reduction of the number of car lanes. 2X 2 lanes arrive on the crossroad and 

the removal of Rannamaë Tee. This reduction simplifies the road design of the crossing of the tramway 

(violet line). It is also less dangerous for the pedestrians. 

 




























































































































































































































































































































































































