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Abstract 

 

This thesis deals with a preliminary proposal for the development of a railway network in 

Crete which is the biggest of the Greek islands. The study includes the feasibility, operational, 

economical and constructional aspects. The ambition of the study is to cover as many aspects 

of the project as possible and therefore the analysis of each section had to be limited. The 

results show that the proposal could be done in the future under several conditions though. 

The general goal of this thesis is to add another hint to the idea of the construction of the 

ambitious project titled ‘Cretan Railways’.  
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1. Introduction 

1.1 Foreword 

 

Greece is a country with a mixed terrain that includes a large mainland territory and an even 

larger maritime area with around 230 inhabited islands. The mainland enjoys railway service 

since 1880s however there is no railway infrastructure on any of the islands.  

Crete is the largest and most populated of the Greek islands therefore the introduction of a 

railway line on it could upgrade the local infrastructures, create new job opportunities and 

boost the local economy.  

 

The proposal for the introduction of a railway line in Crete dates back to 1893 however there 

haven’t been any actual plans to this direction so far. The last couple of years though, a 

political and public debate has begun in Greece on whether Crete needs a railway or not.  

This thesis is trying to examine the previous question under the infrastructure engineering 

and transportation point of view.  

 

1.2. Background  

 

Crete is located in south Greece, is the largest of the Greek islands with length to width 

dimensions of 260 to 60 kilometres. It is the birthplace of the Minoan civilization, the first 

developed and organised civilization in Europe (2800 – 1400 BC). It has a hot Mediterranean 

climate, with a long summer period. There is a local population of approximately 680,000 

people; whilst in the summer period (May – October) the tourists boost the total population 

up to 2,8 million. Therefore there is a large difference (app. 2 million) on the number of 

people living in Crete, between the summer and the winter. The most populous cities are 

Iraclio, Chania and Rethymnon; all of them are situated on the north side of the island 

(figure 1.1 below). There is a main highway to serve the three mentioned cities as well as a 

secondary road network to connect the regions on the south. There is no railway network on 

the island (www.visitgreece.gr on 08/12/2011), (G. Christopoulos – J. Bastias, Greek 

Educational Encyclopaedia, Word Geography B’, ISBN 960-213-287-6).  

Thus, this thesis examines the necessity of the construction of a railway line between the 3 

major cities of this island. 

 

http://www.visitgreece.gr/
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Figure 1.1. Crete with its main cities and road network (S. Kapranidis – N. Fotis, ‘Hellas’ 

detailed map, Greek Geographical Publications, 20th edition, second print). 

 

1.3. Aim and purpose of thesis 

 

The aim of the thesis is to do a preliminary study for a railway network development and 

propose a line that is feasible in terms economically, technically, operationally and legally. 

The questions to be answered in this study are summarised as follows: Why and for what 

reason it is necessary for Crete to obtain a railway infrastructure system? Which structural 

and operational methods could be used and how long could this project need to be 

accomplished? Finally, how much will it cost and are there any available funds to support its 

construction, operation and maintenance? Apart from the examination of the feasibility of 

the project there are also technical and surveying drawings together with estimations of the 

benefits of such a project to the island’s economy. The purpose of the thesis is to add a 

more detailed research to the existing material in order to examine the necessity of a 

railway line in Crete and to advertise the pros of such project to the island’s GDP.  

 

1.4. Methods to use and delimitations 

 

The method for the gathering of the literature and the completion of the studies included 

interviews with experts, information from libraries and personal visits at the places of 

interest.  

 

The design of such a large-scale project requires several limitations. Firstly, the plan will lie 

within the basic structural and economical design, without focusing on extensive details. 

However, there will be a complete presentation of the preliminary project plan, the 

sustainability report, the surveying route and structure of the track, the trains’ timetable, 

the economic budget and the report of the future perspectives.  



3 

 

1.5. Outline of the project 

 

The whole work is divided into five main chapters, which on their own are composed by 

several secondary ones. The second level division of the chapters (main and secondary ones) 

was chosen, in order to make this thesis easy to be followed by the prospect readers. The 

first chapter is this prologue that is useful for the induction of the readers into the 

negotiated subject as well as to give them a clear view of how the project was composed. 

The literature review follows, in order to present, as many sources as possible. This is 

something essential because then the project can be based on the existing material; hence 

its methodology and results can be justified. The subject of technical specifications forms the 

third part, which is the core of this thesis, as it includes the surveying, structural, 

economical, feasibility and train control plan. The fourth chapter shows the predictions of 

the sustainability of the project and its future perspectives, whilst the last part concludes 

and gives recommendations for further work.  

As in any Master thesis, the goal of this dissertation is not to recycle the current bibliography 

but to produce useful and current technical results in its field, based on accurate as well as 

justified data, found in the literature. Hence, the project was written under the mentioned 

sceptic. 

 

2. Literature Review 

2.1 Introduction 

 

In this section there will be a short historic outline of the Greek railway network, in order the 

reader to get familiar with its basic technical and operational components. Inevitably, the 

design of a railway in Crete will have to borrow some characteristics from the existing 

railway development practice in Greece, because Crete is a Greek island, hence it develops 

under the same socio-political system with the rest of the country.   

In 1835 the French engineer Francisco Feraldis suggested the Greek government, the 

construction of a railway line between Athens and its harbour, Piraeus. In 1855, finally the 

Greek parliament voted for the construction of the first railway line (Athens to Piraeus) in 

Greece (figure 2.1). In February of 1869, the first train travelled from Athens to Piraeus, 

connecting the capital of Greece with its harbour, a distance of 8,7 kilometres.  
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Figure 2.1. Historic drawing that shows Athens and its harbour Piraeus. The first railway line 

in Greece followed the route of the ‘Long walls’ (Various writers, Militos publications 1998, 

‘The Greek Railways’, ISBN 960-8460-07-7). 

 

The success of the ‘Athens to Piraeus’ railway i.e. profitable budged, increasing number of 

passengers, no accidents etc. justified the following orgasm of railway projects around 

Greece, from 1870 until 1916.  

That period, gradually, almost every big city in the mainland was enjoying railway service; 

nevertheless the most significant corridor remained the Patras – Athens – Thessaloniki route 

(figure 2.2). Until today, the length of the national railway network has been preserved 

almost the same to the one in 1916, however its structural condition has been upgraded in 

order to satisfy the modern technical standards (Nikos Vardiampasis, E-history magazine, 

Eleftherotypia, 07/04/2005).  
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Figure 2.2. The Greek railway network, in the mainland. None of the islands has itself a 

railway line (O.S.E development plan brochure 2010, Ministry of Transportation, Karolou 3 

str. Athens). 

 

The Greek railway network is 2.552 km long, with its track gauge varying from 600 to 1.435 

mm, as presented below (table 2.1). Almost half of it runs on a single track. No matter their 

gauge, the tracks accommodate both passenger and freight transport. At this period (2010 -

2015), most of the network is under an intense refurbishment, thus the information 

concerning its speed limits, track gauge and length of electrified track is changing often. 

However, the next figure (figure 2.3) comprehends the current data (December 2011). 
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Track gauge Length Location Current situation 

600 mm 
27 km              

(single track) 
Volos (Central Greece) Operates only in summer (seasonal) 

750 mm 
22 km                

(single track) 
Diakofto (Peloponnese) 

Operates only in bank holidays and 

summer (seasonal) 

1.000 mm 
631 km              

(80% single track) 
Peloponnese (south) 

Most of it under refurbishment and 

enlargement to normal gauge 

1.435 mm 
1921 km            

(61% double track) 
Central and North Greece 

Most of it under modernization 

(electrification, ETCS implementation) 

 

Table 2.1. Track gauge and basic information of the Greek railway network (‘railway news – 

online magazine’, at www.sidirodromikanea.blogspot.com, on 04/12/2011). 

 

 

 Up to 80 km/h (19%) 

 Higher than 120 km/h (41%) 

 From 81 to 119 km/h (40%) 

 Future track upgrade will allow speeds of 220 km/h on the Patras – Athens – 

Thessaloniki route (35% of the total network) 

Figure 2.3. Basic information about the Greek railway network (O.S.E development plan 

brochure 2011, Ministry of Transportation, Karolou 3 str. Athens). 

 

Throughout the years, many types of track have been used in the railway infrastructure. Up 

to 2015 when the refurbishment works will have been completed, there will be 4 different 

types of track. The first one is the ballast track with twin block concrete sleepers, used on 

24% of the network; the second type consists of ballast track with concrete monoblock 

sleepers, used on 48% of the network; the third one is the Rheda 2000 slab track, used on 
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16% of the network, whilst the rest track, which will not be upgraded, will maintain its 

wooden sleepers (12% of the network). The UIC 54 (54 kg/m) type of rail is used in the 

normal gauge unrefurbished line, the UIC 60 (60 kg/m) type of rail is used in the normal 

gauge renovated network, whilst the 31,75 kg/m rail is found on the metric line. The rails on 

the normal gauge track are continuously welded, in contrast with the narrow gauge track (B. 

Porfillides, ERGOSE S.A. Greek railways construction company handbook, seminar on track 

components, February 2010). 

 

According to the Greek railways construction company (ERGOSE, www.ergose.gr, on 

05/12/2011) and the Greek railways operation company (TRENOSE, www.trenose.gr, on 

05/12/2011), the future perspectives (period 2010 – 2015) of the network could be 

summarized into three main axes. The first one includes the modernization (implementation 

of ETCS 1 and GSM-R, electrification, double track) of the main corridor Patras – Athens – 

Thessaloniki (figure 2.2. above), in order to become a high-speed line, as well as the local 

refurbishment (small scale infrastructure improvements) of the connection lines. The second 

group of projects is the introduction of a new marketing, ticket and timetable policy i.e. the 

yield management, on line and mobile booking, clock-face schedules, intensive 

advertisement.  The third goal for the Greek railways is to attract new ideas by the private 

sector (i.e. by investors, private funds, individual researchers etc.), concerning the 

possibilities for new lines or services around the country. Therefore, the subject of this thesis 

belongs to this third goal.  

 

2.2 Description of the methodology for the literature review 

 

The methodology that was followed for the literature review was based on the thought that 

the collected information should come from as many organizations and experts as possible, 

because in this way the project can be objectively justified.  

The existing information was collected from the libraries of TEE (Institute of Greek Civil 

Engineers), ERGOSE (Greek Railways Construction Company), Periphery of Crete (Cretan 

state), E.B.E Crete (Cretan Chamber of Commerce and Industry), RFCA (Railways Fan Club of 

Athens), SIDIROTROXIA (Greek Railways Magazine), Technical University of Athens, Technical 

University of Crete, Technological Educational Institute of Crete, Geographical Authority of 

the Greek Military (maps), KTH literature of the module AH 2026 (academic year 2010), KTEL 

Crete (Cretan Coaches Consortium) and ELSTAT (National Statistics Authority). In addition 

there is extra material from interviews with professor Evangelos Diamantopoulos at the 

department of Environmental Engineering of the Technical University of Crete, with 

professor Pantelis Soupios who is a Geologist and Environmental Engineer at the 

Department of Natural Resources and Environment of TEI Crete, with the technical 

supervisor of the projects in the Periphery of Crete Mrs. Cristina Tsagkaraki and with Mr. 

http://www.ergose.gr/
http://www.trenose.gr/
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Georgios Talampekos, who is the executive railway engineer and counsellor on the projects 

committed by ERGOSE. The method of interview was selected because it combines many 

benefits such as: 

 There is a direct delivery of information from the source; 

 There is always the opportunity for questions which cannot be answered by current 

books; 

 The given material is up to the date of the interview; 

 There is a direct contact with the author / investigator / expert etc hence the 

received information might be more objective because she / he will have the 

opportunity to talk ‘off the record’; 

 There is a chance for the provision of extra, unpublished material. 

 

The literature review process focused, not only on the gathering of technical and theoretical 

knowledge, but also on the collection of actual material, to be used for the accomplishment 

of the next chapter (chapter 3) i.e. the technical specifications (see table of contents). The 

actual material was composed by the surveying maps, the geographical maps, photos, 

drawings as well as sketches, based on my personal visit at the places of interest. 

 

2.3 Investigation for any former, existing or future plans 

 

In this chapter there is a presentation of the former, current and future plans concerning the 

construction of railways in Crete.  

The proposal for the introduction of a railway line in Crete dates back to 1893. According to 

an article on the newspaper ‘Lefka Oroi’ in 12/24 May 1893, which can be found at the 

Historical Museum of Crete, the Ottoman ruler Mahmood Jelahl promised to the locals that 

the three main cities (Iraklio, Chania and Rethymnon) would have enjoyed railway service 

within a couple of years. In 1908, Mrs. S. Pezanou, civil engineer, was given the responsibility 

by the government to form a team of experts, in order to investigate the sustainability of a 

railway line between Iraklio, Chania and Rethymnon. However, the trial ended due to lack of 

funding (Various writers, Militos publications 1998, ‘The Greek Railways’, ISBN 960-8460-07-

7). Since that time, many more engineers and politicians have suggested similar projects 

throughout the years, still no actual plans exist at present.  

Despite the lack of actual plans, the last five years, there has been an increase of interest for 

the construction of a railway line, from the Administration of Crete, the Ecologists party, the 

E.B.E Crete and individuals, with the writer of this thesis being one of them. More 

specifically, in June 2006, I submitted to the Institute of Greek Civil Engineers (TEE) my 

project titled ‘European type railways in Greece’. The project can be found in the library of 

TEE in Athens under its protocol number ‘Study for new railway lines 3317’. This study 

includes recommendations for the construction of a new railway line in Crete. There are 
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maps, which show possible routes of the track as well as detailed train timetables for the 

route Iraklio – Rethymnon – Chania. (appendix A).  

The administrator of Crete Mr. Stavros Arnaoutakis announced in April 2011 that the funds 

for the preliminary study of a railway line in Crete were found. The preliminary study has not 

been commenced yet but it is  predicted  by  Mr.  Arnaoutakis    to   have   been   

accomplished   by   the   year   2016;   hence   the   construction   of   the   project   could   be 

open  to  bid, with the method  of  PFI  (Private  Finance  Initiative),  within  early  2018. 

(www.digitalcrete.gr/2011040122682/topika-nea/kriti/treno-stin-kriti.html, on 11/12/2011). 

 

2.4 Statistical investigation and current data  

 

This chapter presents the collected statistical and numerical data on which the feasibility 

study will be based.  The statistical and numerical information was derived from ELSTAT 

(National Statistics Authority), E.B.E Crete (Cretan Chamber of Commerce and Industry), 

KTEL Crete (Cretan Coaches Consortium), Periphery of Crete (Cretan state) and the 

archaeological museum of Knossos.  

 

ELSTAT: The following tables comprehend the statistical data (population, number of 

travellers in Crete, number of tourists etc.), which set the criteria for the sustainability of the 

proposed railway network.  

The population of the villages between the ‘ends’ of the suggested railway line i.e. Chania - 

Iraklion, is a factor to estimate the prospect train passengers as well as the most possibly 

profitable route.  

 

The archaeological site of Knossos is one of the most famous destination for tourists in 

Greece and the most popular in Crete (E. Grammatikaki, Bibliosynergatiki S.A. printed 

leaflet, Ministry of Culture and Tourism, code: 141 KNO - 2011). Therefore, the number of 

visitors at Knossos is a very important touchstone of whether the railway line should pass 

from that location or not.  

Nowadays, there are several bus lines which serve Knossos with Iraklio and several nearby 

villages.  

 

 

 

 

 

 

 

 

http://www.digitalcrete.gr/2011040122682/topika-nea/kriti/treno-stin-kriti.html
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Cities and 

villages 

Metropolitan 

population 

2011 permanent 

population 

2010 summer 

population 

Estimated max.  

2012 population 

Comments and 

other information 

Chania 108.310 55.838 403.000 511.310 - 

Souda port - - 
600.000 

passengers 

600.000 

passengers 

Total arriv. / dep. 

at the port 

Kalives - 1.250 1.500 2.750 
Main touristic 

village of Chania 

Vryses - - 850 300 - 

Georgioupolis - 515 2.500 3.015 
Many hotels and 

rooms to let 

Violi – Haraki - 6.500 20.000 26.500 
Populous city in 

the summer 

Rethymnon 46.511 31.687 350.000 396.511 
Port located in the 

city centre 

Skaleta - 150 1.000 1.150 
Popular suburb of 

Rethymnon 

Panormos - 350 1.150 1.500 - 

Bali - 100 700 800 - 

Sises - 525 30 555 - 

Ag. Pelagia - 553 100 653 - 

Gazi 13.581 8.018 11.000 24.581 
Many hotels and 

rooms to let 

Knossos - - 
571.996 

visitors 

571.996     

visitors 

Popular ancient 

site - museum 

Kallithea 173.000 173.000 501.000 674.000 
Main suburb of 

Iraklio city 

Iraklio Airport - - 
2.450.000 

passengers 

2.450.000 

passengers 

Total arriv. / dep. 

at the airport 

Train yard - - - - 

Suggested location 

of train operation 

centre 

 

Table 2.2. Major cities and villages on the route Chania – Rethymnon – Iraclio, according to 

the number of permanent citizens and seasonal tourists (ELSTAT, population census 2011).  
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Month / year 2009 2010 2011 Mean number 

January 1.394 2.049 3.590 2.344 

February - 1.735 691 1.213 

March - 5.651 5.409 5.530 

April 32.238 19.088 23.226 24.851 

May - 63.049 71.073 67.061 

June 77.723 79.796 85.921 81.147 

July - 99.424 100.538 99.981 

August 121.301 112.163 136.274 123.246 

September - 98.285 116.553 107.419 

October 61.339 54.824 - 58.082 

November - - 510 510 

December - - 612 612 

 

Table 2.3. Number of visitors throughout the year at the archaeological site of Knossos; the 

main ancient place to visit in Iraklio (ELSTAT, Knossos visitors’ census, publication code: 

A_1802). 

 

The number of car passengers is useful information for the percentage estimation of those 

car users which could prefer the train to travel between Chania, Rethymnon and Iraklio. In 

addition, the low safety standards of the current highway (table 2.4 below), give an extra 

argument to the construction of an alternative, safer way of transport that is railway.   

 

Number of 

travelled cars 

2010 between 

Chania - Iraklio 

Estimated 

number of 

travellers 2010 

(Chania – Iraklio) 

Fatal accidents 

and deaths 

2010 (Chania – 

Iraklio) 

Serious accidents 

and injured 2010 

(Chania – Iraklio) 

Minor accidents 

and injured 

2010 (Chania – 

Iraklio) 

120.000 

240.000  (2 

passengers  per 

car) 

59 fatal 

accidents with 

50 deaths 

104 serious 

accidents with 90 

heavy injured 

people 

40 minor 

accidents with 

43 minor 

injured people 

 

Table 2.4. Number of cars, travelled between Chania and Iraklio as well as number of 

accidents and injuries at the same route (ELSTAT, Cretan highway statistics 2010, publication 

code: A_1106), (D. Vourvahakis, MD, EKAB Crete, report for car accidents on BOAK, 2006). 

 

E.B.E Crete: There is a great interest for the construction of a railway line in Crete, by the 

local Chamber of Commerce and Industry. There are some limitations for this project 
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though, according to Mr. Giorgios Karapidakis, who is the assistant manager of the Chamber 

of Commerce and Industry, Crete. According to Mr. Karapidakis there is in Crete a large 

production of goods and products (for instance olive oil, honey, vegetables etc.) therefore 

apart from tourism, the local economy is benefited by the exports of these goods. The goods 

are being transported via the existing insufficient road network, which causes delays and 

makes the transport more expensive due to its bad condition. Most of the local companies 

are charter members of E.B.E Crete hence the existence of high quality infrastructures will 

improve their export process which is important for E.B.E.  

The infrastructures in Crete are not sufficient at the moment although much of the main 

road network has been under refurbishment since 2008. However, because of the 2009 

economic crisis, most of the works have been frozen for a couple of years. The most 

representative example of lack of efficient infrastructures in Crete is the ‘Messara to Iraklio’ 

road. Every year thousands of containers with vegetables and fruits are being transported 

from Messara (a place 70 kms south of Iraklio) to Iraklio port in order to be placed on the 

ships and be exported to China and the U.S. These products are sensitive and need to be 

transported as fast as possible to their destination in order to be kept fresh. Nevertheless, 

the Messara – Iraklio road is narrow (7,5 m width) and it has many potholes, which delay the 

trucks. The distance of 70 km is being covered within 2 hours therefore the average 

transport speed is only 35 km/h. Moreover the narrow width of the road does not allow the 

use of long containers, adding another problem to the delivery process. In conclusion what 

matters for E.B.E. Crete is how much time is needed for the transport of goods within Crete 

and not how the goods are going to be transported. If trains would transfer the products and 

people faster than the coaches or cars at a reasonable cost, then yes a railway line would 

have been necessary for Crete; under the condition that the trains would connect both the 

main harbours, airports and the cities.  

E.B.E Crete has a solid opinion which is expressed through the media and magazines. They 

believe that the Greek Government should focus on the refurbishment of the existing road 

network and especially on the new Chania to Iraklio highway. Most of the Cretan budget 

should be prioritized on the improvement of the road network and secondary of the 

harbors. Therefore the state budget should not be spent on the construction of new 

railways, when the existing road network is still incomplete.  

Finally, E.B.E. would rather support any effort for the construction of a railway line in Crete 

by the private sector with the PFI method.  

 

KTEL Crete: The next table presents the transport and budget work of the Cretan Coaches 

Consortium, which at the moment is the exclusive terrestrial means of mass, public 

transport in Crete.  

Nowadays, coaches and cars share the whole transport work between Chania and Iraklio. 

However, a new railway service would take a piece of the mentioned share. Therefore, the 
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data of table 2.5 are essential for the percentage estimation of those coach users that could 

prefer the train to travel between Chania, Rethymnon and Iraklio. Actually the prospect train 

operation will be the major competitor of the coach because railway (like coach) provides 

land mass, public transport.  

 

City / time   

05.30  - 19.30 every hour       

+ 21.00 + 22.00                         

(2 coaches each time) 

 

 

 

 

 

 

07.45  - 19.45 every hour          

+ 21.15 + 22.15                             

(2 coaches each time) 

Average number of 

passengers 2011            

Note: New 

highway in 

2018 

Duration 

up to 

2018 

Duration 

from 

2018 

route 

Duration 

up to 

2018 

Duration 

from 

2018 

route (winter / summer) 

Chania 
00:00 00:00 

 
   

164.500 / 270.000 
Rethymnon 

01:05 00:50 
 

00:00 00:00 
 

Iraklio 
02:40 02:00 

 
01:35 01:10 

 

Ticket 

prices      

for 2011 

Normal: 13.80 €             

student: 10.40 €           

return: 11.40 € 

Normal: 7.60 €               

student: 5.70 €                   

return: 6.60 € 

Total: 434.500 

 

City / time   
05.00  - 19.00 every hour       

+ 21.00 + 22.00                         

(2 coaches each time) 

08.00  - 20.00 every hour          

+ 21.15 + 22.15                             

(2 coaches each time) 

Average number of 

passengers 2011            

Note: New 

highway in 

2018 

Duration 

up to 

2018 

Duration 

from 

2018 

route 

 

 

 

 

Duration 

up to 

2018 

Duration 

from 

2018 

route (winter / summer) 

Iraklio 00:00 00:00     

164.500 / 270.000 Rethymnon 01:35 01:10  01:35 01:10  

Chania 02:40 02:00  02:40 02:00  

Ticket 

prices      

for 2011 

Normal: 13.80 €         

student: 10.40 €           

return: 11.40 € 

Normal: 7.60 €               

student: 5.70 €                   

return: 6.60 € 

Total: 434.500 

Total both ways: 

869.000 

 

Table 2.5. Timetables, ticket prices and number of passengers travelled by KTEL Crete 

between Chania -  Iraklio and reverse (KTEL of Crete, Iraklio, leaflet with concentrated matrix 

of passengers for 2011), (http://bus-service-crete-ktel.com/timetabledet.php?line=1&lg=1, 

on 17/01/2012). 

http://bus-service-crete-ktel.com/timetabledet.php?line=1&lg=1
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Periphery of Crete: Mrs. Cristina Tsagkaraki is the technical supervisor of the Periphery of 

Crete. She is responsible for the supervising of the infrastructure projects in which the 

Periphery takes part.  

According to her, all the infrastructure projects are paused at the moment due to lack of 

funding, except for the construction of the new Chania to Iraklio highway with code name 

‘BOAK’ (North Crete main highway), which is funded 50% by the European Union. 

The construction of a railway line in Crete dates back in 19th century. Since that time there 

have been efforts for the implementation of a railway network on the island but all of these 

efforts submerged due to the lack of funding. The Periphery of Crete has always been 

desiring a railway line between Chania and Iraklio so recently there are new efforts on this 

direction by the Periphery of Crete.  

Last year an amount of money has been given to Crete by the EU ESPA programme 

(European Development Funding Programme) for the funding of the preliminary study of a 

railway line between Chania, Rethymnon and Iraklio. There is no more information at the 

moment apart from that. The main problem is the lack of funding. Therefore the Periphery is 

keen to cooperate with the private sector through the PFI method. The design of ‘BOAK’ 

does not take into account any future existence of railway tracks, thus the railway line is 

impossible to pass near or parallel to the new highway. This fact might be a constructional 

challenge for the railway.  

Mrs. Tsagkaraki supported that the proposed project could only be funded by the private 

sector and according to her opinion this situation is not going to change in the future.  

Knossos museum: The number of visitors (table 2.3 above), was confirmed by the database 

in Knossos.  

 

2.5 Research for the methods of operation and maintenance 

 

This chapter presents the collected data concerning the methods of operation, maintenance 

and the legal status under which the suggested railway project could be accomplished. The 

mentioned information was derived from ERGOSE (Greek Railways Construction Company), 

the Ministry of Infrastructures, KTH literature of the module AH 2026 and finally from E.B.E 

Crete (Cretan Chamber of Commerce and Industry).  

ERGOSE: The technical company of the Greek Railways Organization (OSE) has at the 

moment the exclusive responsibility to construct railways in Greece. There are specified 

technical standards for the rails, sleepers, ballast and concrete which is being used on the 

network. ERGOSE is ordering the mentioned track components from private construction 

companies after a bidding process. The maintenance of the existing network as well as the 

operation of trains belongs at the moment to ERGOSE and OSE respectively. However, the 

part of the train operation would be open to the private sector from 01/01/2013 (OSE 

leaflet, number PN 23/2011, Karolou 1-3 str. 104 37, 4th floor).  
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Ministry of Infrastructures: According to the Ministry of Infrastructures, there is at the 

moment a national legal status for the construction of railways in Greece. However, in the 

near future this is going to change. More specifically, according to the Presidential orders 

324/1996, 76/1998 and 180/1998, law (ΦΕΚ 60 Α’/7-3-85) for PFI (Private Finance Initiative) 

railway projects in Greece, the only company which is responsible for the construction of 

railway infrastructures in Greece, is OSE (Greek Railways Organisation) with its branches 

ERGOSE for upper structures and GAIOSE for substructures and stations. Nevertheless, the 

Presidential order 41/05 and the law Ν. 3389/05 (ΦΕΚ Α 232/22-9-2005), will harmonize up 

to 2013, the Greek national law for PFI railway projects with the EU directive 91/440/EEC. 

Characteristically, the 91/440/EEC directive (paragraph 10 b / chapter 8, Financing of the 

Infrastructure Manager) of the European Parliament and the Council of 26 February 2001, 

concerns the licensing of railway undertakings by the private sector. This means that private 

companies would have the license to construct and lease railway corridors for a certain 

period of time. A railway corridor includes only the railway tracks (upper structure) and not 

the land on which the tracks are based. Responsible for the land expropriation process 

remains the Greek Ministry of Infrastructures and GAIOSE.  

In conclusion, a private company could construct a railway line in Crete via a bidding PFI 

process, from 2013. Then, the same company would be the owner and maintainer of the line 

for several years, being able to receive fees from the trains moving on this very line. After 

the lease period the line would pass from the private company to the state i.e. to OSE. In any 

case, the methods of construction and maintenance of the tracks would be supervised by 

ERGOSE and would follow the specified technical rules of GAIOSE.  

KTH literature: There is rich bibliography about the methods of operation and marketing of 

railways in the notes of the KTH module AH 2026, Railway Traffic – Market and Planning 

(academic year 2009 -2010). The notes include methods for timetable production, share of 

passengers with other means of transport, economic evaluation as well as train control 

planning. These notes could be a base for the design of the operation and maintenance of 

the suggested Cretan railway.  

E.B.E Crete: The research for the methods of operation and maintenance includes 

information from E.B.E Crete. This material comes from the interview with Mr. Giorgios 

Karapidakis who is the assistant manager of the Chamber of Commerce and Industry, Crete. 

This face to face interview with Mr. Giorgios Karapidakis was arranged after my personal 

visit to the E.B.E Crete. 

 

2.6 Research for the technical characteristics 

 

This chapter presents the collected data referring to the technical characteristics under 

which the suggested railway project could be accomplished.  
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The mentioned information was derived from T.E.E Athens (Institute of Greek Civil 

Engineers), GAM (Geographical Authority of the Greek Military), TUC (Technical University of 

Crete), TEI Crete (Technological Educational Institute of Crete), ERGOSE (Greek Railways 

Construction Company) and from my personal visit to the places where the project could 

take place.  

T.E.E Athens: There are two researches in the library of T.E.E Athens, dealing with 

suggestions and proposals for the construction of a railway line in Crete. One of those was 

submitted by the writer of this thesis, on June 2006. Its title is ‘European type railways in 

Greece’ with a registration number 3317/02/2006. In this research one can find train 

timetables as well as recommendations for a possible railway route in Crete, between 

Chania, Rethymnon and Iraklio (appendix A).  

GAM: Three high analysis (scale 1:5000) surveying maps have been provided by the 

Geographical Authority of the Greek Military to the writer of this thesis, for the design of the 

railway track. In chapter 3, there is the full design of the railway track on the surveying 

maps. The high cost of each map (20 Euros) in addition to the 150 km length of the proposed 

railway, does not leave any space for a complete surveying study of the whole network. 

Thus, the 3 mentioned maps present a sample of the surveying study and the 

infrastructures. Still, the whole route of the railway line can be found on the general ‘Google 

Earth’ map (appendix D).  

TUC: The research for the technical characteristics includes information from the Technical 

University of Crete. This material comes from the interview with Prof. Evangelos 

Diamantopoulos who is the director of the Technology and Environmental Engineering lab, 

of the Department of Environmental Engineering at TUC.  

According to him, there are five studies to be examined before any project would be 

considered viable. A railway line in Crete could be possible if the next studies prove it so. 

Sustainability study, study for environmental consequences, feasibility study, surveying 

study and geological study.  

There is neither a railway upper structure in Crete nor any free land corridor for a railway to 

pass. Therefore the construction of a railway track would be a completely new project and 

like any new project it will bring some damaging consequences to the environment. A single 

track mode would lessen these mentioned consequences. Finally, as far as Professor knows, 

the volume of the freight transport between Chania, Rethymnon and Iraklio is far lower than 

the one from the main ports to other places outside Crete. This means that the inner freight 

transport is not as significant as the exports of Crete, thus a railway service would be based 

mainly on passenger trains.  

TEI Crete: The research for the technical characteristics includes information from the 

Technological Educational Institute of Crete. This material comes from the interview with 

Prof. Pantelis Soupios who is a Geologist and Environmental Engineer at the Department of 

Natural Resources and Environment of TEI Crete. Prof. Soupios said that he has heard of the 
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idea from the local newspaper ‘Chaniotika Nea’. Recently, there was an article on this very 

newspaper, mentioning the efforts of the Administration of Crete to find funds for the 

composition of the feasibility study of the project.    

The difficulties of the construction of a railway line in Crete can be summarized as follows:   

a) The geographical and morphological characteristics of the Cretan landscape (mountainous 

terrain, rivers, rocks, etc.) make the existence of many infrastructures such as bridges and 

tunnels inevitable. These works would increase the final cost of a railway project.  

b) There is no possibility for the construction of railways in the south due to the mountains 

therefore the railway could serve only the 3 main cities (Chania, Rethymnon, Iraklio).  

c) There are many rivers, springs and underground canals between Rethymnon and Iraklio 

due to the rocky masses in that area hence water could be a big problem to deal with. 

d) The expropriation process might be expensive and take long to be accomplished because 

of many private land pieces which are located between Chania and Rethymnon.  

e) The strong KTEL lobby might delay the timeline of the project via denunciations in court, 

or even riots.  

Factors which would make the construction of a railway line in Crete possible are:  

a) The train should connect the basic infrastructures of the island (i.e. harbors, airports, 

historical sites) as they are the attraction poles of passengers and tourists.  

b) The train should cover the Chania to Iraklio distance faster than the coach even when the 

new highway ‘BOAK’ will have been constructed.  

c) Apart from the new coastal road there is also an old road which connects Rethymnon with 

Iraklio. This road is underused at the moment and follows a different route from the new 

one. It might be possible for the tracks to follow the same route with the old road or even 

rest on it at several points without bends. This practice could decrease the total cost of the 

construction of a railway line.  

d) The operational harbors for goods, postal packages, petroleum products and gas are 

those of Iraklio and Chania. Therefore freight trains could play a significant role to the 

transport of the mentioned products to Rethymnon, which is the city between Iraklio and 

Chania. There have been many fatal accidents with gas trucks in Crete thus the transfer of 

petroleum and gas by a safer mode of transport could be a reasonable argument for the 

need of the train.  

Further information for the railway project in Crete according to Professor Soupios: 

a)  There are not many private properties between Rethymnon and Iraklio due to the 

mountainous terrain. In contrast, there are many private pieces of land between Chania and 

Rethymnon therefore the expropriation cost would be higher in that region. 

b) The Administration of Crete focuses on the improvement of the roads and is not willing to 

pay state money for a railway line. 

c) The only road which connects the 3 main cities of Crete is the north corridor Chania – 

Rethymnon – Iraklio. Crete has a long touristic season (almost 8 months) and as a result this 
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particular road must remain open at a 24/7 basis. Therefore any works which could affect 

the normal operation of the main road is impossible. This fact sets a limitation to the route 

of any railway line i.e. the tracks cannot intersect the road at any case. 

d) KTEL has the exclusivity of the mass transport throughout the whole island. However, the 

most profitable route is still the Chania – Rethymnon – Iraklio one. The operation of a train 

at the same route would compete with KTEL and this is something that KTEL owners do not 

want. That’s why many times in the past they protested against the Administration of Crete 

for any constructional plans of a railway line in Crete (December 2006). Prof. Soupios 

insisted that there is a strong lobby which supports KTEL on the island. 

e) The single track mode would be a cheaper and easier solution from a geological point of 

view. 

f) A private company could accomplish the construction with the PFI method as soon as the 

new law for the licensing of railway undertakings by the private sector will be voted by the 

Greek parliament.  

In TEI Crete there are high class labs that could make seismical, geological, geotechnical and 

hydro technical measurements and produce results. Thus, any private company could 

cooperate with TEI Crete for the completion of the previous technical studies of any project, 

including railways. 

ERGOSE: The research for the technical characteristics includes information from ERGOSE. 

This material comes from the interview with Mr. Georgios Talampekos, who is the executive 

railway engineer and counsellor on the projects committed by ERGOSE.  

According to Mr. Talampekos there are several parameters to be taken into consideration 

for the construction of a railway in Crete.  

a) The cost of the expropriation must be estimated as it might be high  

b) For single track it is preferable the railway to pass close to a road and not to be remote 

because in case of a derailment it would be easier for the safety vehicles to approach the 

derailed train.  

c) The tracks should not pass near the regions where the new ‘BOAK’ highway will pass  

d) There is too much water in Crete because of the existence of many lakes, rivers and 

underground springs therefore a very good drainage system should be designed.  

 

Based on the sustainability study and criteria such as the estimated number of passengers, 

the safety, the traffic need, the estimated number of freight trains and the future 

perspectives, one of the following choices will be made concerning the number of tracks.  

a) Single track throughout the whole length or  

b) double track throughout the whole length or  

c) finally double track at some points and single track at some others.  
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According to Mr. Talampekos’ first impression, a single track mode should be sufficient for 

Crete. An advanced single track railway (table 2.6 below) is a good compromise between 

cost and quality.  

The type of the track components should follow the existing ERGOSE standards in order for 

the project to be approved by OSE. For new railway lines, the following table comprehends 

the desirable track components according to Mr. Talampekos’ opinion.  

 

Min. radius of gradient (for 160 km/h) 20%0  for maximum load of 1.500 tonnes  

Min. radius of curves (for tilting 

trains) 

1.300 meters (for up to 200 km/h) 

Min. radius of curves (non tilting 

trains) 

1.800 meters (for up to 200 km/h) 

Speed limit at level crossings (OSE 

regulation) 

120 km/h 

Type of sleepers B 70 concrete sleepers 

Type of bonds Vossloh tension clamps 

Type of rubber pads TRACKELAST FC 200 for wet environment 

Type of rails UIC 60 imported from Italy. Fully welded and stress 

released  

Type of ballast (for ballast track) High strength hard ballast form quarries in Crete. Pre test 

of the ballast. The use of limestone for ballast is strictly 

forbidden 

Type of accepted slab track in Greece Rheda 2000  

Type of network for Crete Suburban railway (max speed 200 km/h), single ballast 

track, with ETCS 2 and  GSM - R, fully electrified; use of 

tilting EMU trains  

Track gauge (case 1) Normal gauge 1.435 mm (pros: trains and track 

components easy to find, ability to carry heavier trains. 

Cons: bigger and more expensive infrastructures)  

Track gauge (case 2) Metric gauge 1.000 mm (pros: adaptable with the 

Peloponnese network for train and ferry transport. Cons: 

lower load capacity, impossible future expansion if 

needed) 

 

Table 2.6. Suitable type of track and components for the Cretan railway according to Mr. 

Talampekos, executive railway engineer and counsellor on the projects committed by 

ERGOSE. 
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Mr. Talampekos recommended as well: 

 The use of a mobile on – site workshop for the construction of the concrete sleepers 

would be a cheaper solution than carrying precast sleepers from Athens.  

 For electrified lines it must be ensured that power stations in Crete could supply the 

necessary energy. 

 Random tests should be done for the corrosion of the Vossloh tension clamps by 

salt, wherever the line approaches the coast. 

 The stress release of the welded rails should be performed at a higher temperature 

than the one for mainland Greece (25 °C) because the mean temperature in Crete is 

a bit higher than the rest of the country. A value of 27 °C should be suitable for 

Crete.  

 The B 70 concrete sleeper matches with elastic tension clamps such as Vossloh. If 

Vossloh would not be the brand of the clamps, then it must be ensured that the 

alternative option offers similar elasticity.  

 The volume of the underground water and rainfall should be estimated for the 

construction of a suitable drainage system next to the tracks.  

 The future expansion of the cities and villages should be predicted and be used as a 

factor for the surveying design.  

 The less the number of switches in curves, the less the maintenance cost of the 

track.  

 The use of wooden sleepers in switches would make their maintenance cheaper as 

the change of bolts in wood is easier than in concrete.  

 

Personal visit: On 18th of January 2012, I flew from Athens to Crete for a couple of days 

in order to collect the literature material as well as to investigate the ‘Chania to Iraklio’ 

region personally.  

I travelled by coach from Chania to Rethymnon and Iraklio, I drew maps and took photos 

of the landscape that the railway line could pass from. This visit was very essential for 

the determination of several parameters of the project, such as its sustainability, the 

local attitude against its proposal and any technical or geographical limitations that 

could arise. Some of the conclusions follow.  

More specifically, the landscape between Rethymnon and Iraklio is very mountainous 

with few private land pieces in contrast with the landscape between Chania and 

Rethymnon which is flat with many private land pieces. Flat terrain is desirable for a 

railway line but on the other hand the more the private land pieces the higher the cost 

of any expropriation. KTEL coaches serve almost every single village in the mainland 

Crete; however the coaches do not enter the coastal villages between Chania and Iraklio. 

Instead they only stop on the main road which passes some kilometres away from the 
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villages. In the winter time, the passengers’ capacity of the coaches is approximately 

60% whilst in the summer it reaches 120%. In Chania, Rethymnon and Iraklio the coach 

stations are located near the city centre. There are some of the photos on Appendix B, 

whereas the full photographic material exists at a soft copy version (DVD).  

 

2.7 Conclusion 

 

Several conclusions which set the boundaries of the project were raised from the literature 

review. These conclusions can be summarized to the next bullet points:  

 The construction of a railway line in Crete would be more possible to be 

accomplished by private funds than by national ones, from 2013.  

 The route of the line would need to be designed under specific restrictions. There 

are spatial, social, technical and environmental difficulties that need to be 

overcome.  

 The type of the track components to be used should comfort the ERGOSE standards.  

 The length of the proposed line, the population of Crete, the mountainous 

landscape and the experts, suggest the electrified, normal gauge, single, ballast track 

mode with the use of tilting EMU train sets.  

 The passenger transport needs are expected to be much higher than the freight 

ones.  

 Trains would have to compete with the coaches and the cars that will be using the 

new ‘BOAK’ highway. 

The literature review was the basis for the conduction of the next chapter (chapter 3), which 

includes the surveying, structural, economical, feasibility and train control plan.  
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3. Technical Specifications 

3.1 Introduction 

 

This chapter includes the feasibility, surveying, structural, environmental, railway traffic and 

operational business plan. There is a description of the designing procedure for each one of 

the mentioned plans, whilst in the appendices one can find the detailed surveying maps and 

the technical Auto Cad designs.  

 

3.2 Preliminary study of the feasibility of the project 

 

a) Technological: At this level, the concern is whether the proposal of this thesis is 

technically feasible or not. Therefore the available technical data which compose the railway 

infrastructure should be examined. The mentioned available data are the Cretan 

construction companies, the track gauge, the Vossloh spring tension clamps, the 

TRACKELAST FC 200 pads, the UIC 60 rails, the ballast, the ETCS 2 and GSM – R systems, the 

electrification and finally the B 70 concrete sleepers. 

Construction companies: It is important for any company which is going to construct the 

railway line in Crete to be able to cooperate with local construction companies in a 

subcontracting basis. Many big companies desire the cooperation with subcontractors in 

large scale projects because by doing so they can distribute the work and as a result the 

working time and cost can be decreased. There are many technical companies in Crete that 

have the potentials to participate in a railway construction project, as these companies have 

successfully completed before, parts or even entire railway lines allover Greece. The table 

3.1 below presents the profile of the mentioned companies.  

Track gauge: In this paragraph it is examined whether the use of normal (standard) or metric 

(narrow) gauge is more feasible. Table 3.2 shows the criteria on which the selection has 

been based.  

The analysis in Table 3.2 shows that the most feasible solution for the railway in Crete is the 

use of the standard gauge 1435 mm rail distance. The normal track gauge will increase the 

cost of the infrastructures, but on the other hand it will constitute the prospect Cretan 

railway line connectable (via train and ferry) with the rest of Greece and the neighbouring 

EU network (i.e. Italy) as well as it will allow higher loads and speeds.  
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Company Name Annual Budget (2010) Examples of Accomplished Projects 

J&P Avax S.A. Iraklio 790 million € 

1) New Double Railway Line Elefsina – 

Korinthos (Eftaxia area – Intersection 

of new Peramos) - Eftaxia, Greece.  

2) Construction of the light suburban 

railway – Athens, Greece. 

Daskalakis & Partners 

G.P. Iraklio 
450 million € 

1) New concrete beam bridge of Giofyri, 

Crete.  

2) 200 beds Hotel building Iraklio. 

Akter S.A. Chania 400 million € 

1) Construction of 12 high schools in 

Chania. 

2) Renovation of the Vryses - Sfakia 

highway.   

3) New 5 storage car parking Chania. 

Michailos Metallon S.A. 

Iraklio 
350 million € 

1) Steel storage building of TEI Iraklion. 

2) Steel passenger station of Iraklio port. 

3) Steel mall building Alex Pak Iraklio.  

Permel S.A. Iraklio 250 million € 
1) Surveying and constructional design of 

the new road Iraklio – Houdetsi.  

2) Environmental studies of projects. 

MM consulting 

engineers S.A. Chania 
220 million € 

1) Drainage pipeline system of Souda 

port. 

2) New asphalt runway of Chania airport. 

 

Table 3.1. List of the six bigger technical companies of Crete based on their budget and scale 

of projects that they have accomplished (www.entercity.gr/content/view/438/120/, on 

05/02/2012), (Oikonomou, 2010).  

 

Vossloh tension clamps: The Vossloh spring tension clamps are widely used in the Greek 

railway network and they are approved by ERGOSE due to several advantages which are 

presented below (technical brochure AP.M.A.E. 35717/01/B/96/222), (G. Talampekos, 

Selected Track Subjects, ERGOSE technical brochure, Athens 12/2001).  

The Vossloh spring tension clamps are: 

 Highly elastic 

 Easy to be replaced 

 Suitable for either wooden or concrete sleepers 

http://www.entercity.gr/content/view/438/120/
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 Already successfully tested in the Greek network  

 Refraining against plastic deformation due to overloading 

 Refraining against overstress due to extreme train tilting 

 Refraining against rust (for coastal regions) as they are made of galvanised steel 

There are many companies which produce rail clamps however the use of the Vossloh spring 

ones is suggested because they are already approved by ERGOSE. The use of a different 

clamp brand in the proposed railway will have first to be approved by ERGOSE, fact that 

might bring delays to the timeline of the project.  

 

                          Gauge Criteria  Metric gauge (1000mm) Normal gauge (1435 mm) 

Maximum load capacity X   ν 

Cost of infrastructures  ν   X 

Availability of track 

components  
X   ν 

Availability of locos, coaches 

and rail vehicles  
X   ν 

Future double track 

expansion 
X   ν 

Connectivity with 

Peloponnese network 
ν   X 

Connectivity with mainland 

network 
X   ν 

Connectivity with European 

network 
X   ν 

Maximum speed limit X   ν 

 

Table 3.2. Selection process between metric and normal track gauge for the railway line in 

Crete. The (ν) green symbol represents a positive factor whilst the (X) red symbolises a 

negative factor. 

 

TRACKELAST FC 200 pads: The ‘TRACKELAST FC 200’ pads are widely used in the Greek 

railway network and they are approved by ERGOSE due to several advantages which are 

presented below (G. Talampekos, Selected Track Subjects, ERGOSE technical brochure, 

Athens 12/2001).  

 Very high resilience 

 Excellent noise and vibration damping 

 Minor change of the spring rate in the working temperature range (tested at 

temperatures of -50°C to +100°C) 

 Excellent ageing and weather resistance 



25 

 

 Least water absorption (closed-cell) 

 Excellent UV- and ozone stability 

 Low frequency dependence between 1 Hz and 30 Hz (under dynamic load) 

 Enormous hydrolyse stability 

 Excellent cooperation with elastic spring clamps 

There are many companies which produce rail pads however the use of the ‘TRACKELAST FC 

200’ ones is suggested because they are already approved by ERGOSE. The use of different 

pads in the proposed railway will have first to be approved by ERGOSE, fact that might bring 

delays to the timeline of the project.  

UIC 60: The UIC 60 standard rails are of 60.21 kg/m, with high strength, good weldability and 

high fracture resistance. Nowadays, ERGOSE is importing the UIC 60 rails mainly from Italy as 

this country is neighboring Greece by sea hence the transport cost is low (G. Talampekos, 

Selected Track Subjects, ERGOSE technical brochure, Athens 12/2001). The choice of the UIC 

60 rail is based on the estimated traffic load of 25.000 – 35.000 tons / day, as presented in 

the table 3.3 below.  

 

Daily traffic load     

(in tons) 
< 25.000 t 25.000 – 35.000 t > 35.000 t 

Necessary weight 

per (m) track 
50 kg/m 

Wooden sleepers: 50 kg/m 

Concrete sleepers: 60 kg/m 
60 kg/m 

 

Estimated import 

time to Athens (in 

days) based on 

country of origin 

Germany: 10 

Italy: 5 

France: 8 

 

Table 3.3. Selection of the suitable rail according to the prospect load demands (Prof. A. 

Stathopoulos, Technical book of Railways - 09/2005, Railway and Transport Lab, Department 

of Civil Engineering, NTUA). 

 

Ballast: The track ballast should be hard, have high strength and sharp angles. Its elastic 

modulus (stress – strain) should vary between 150 and 200 MN/m2. The use of crushed rock 

is desirable whilst the limestone is strictly forbidden. Its particles should have a certain 

diameter which varies between 28 and 50 mm, so as a result the ballast consists of several 

particles of different sizes and shapes. The motion of trains, the running water and the 

maintenance works apply vibrations to the ballast. Because of these vibrations small 
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particles and dust is formed by the crushed rocks.  Therefore the depth of the ballasted track 

section should be at least 0.40 m in order to allow the small particles (dust) to penetrate into 

its lower level, fact which would keep the ballast in a good condition, for a long period of 

time (G. Talampekos, Ballast high-speed railway lines, ERGOSE guide book, Athens 1999). 

There are quarries in Crete which can supply to the prospect construction company such 

type of ballast. Some of these quarries are listed below (web references on 09/02/2012):  

 MANOLIOUDIS CRETAN STONE S.A. 

(www.stonecontact.com/Company/I-MANOLIOUDIS-S-A-CRETAN-STONE_12477.htm) 

               Excavation and process of marbles, natural stones and rocks. 

 Milatos Crete Marble Quarry S.A. (Phone : 0030 2810 288377) 

               Excavation and process of marbles, natural stones and rocks. 

 Gournon Quarries S.A. (www.interbeton.gr/default.asp?langid=1) 

               Excavation and process of limestone, rocks and ballast.  

 Vahou Quarries S.A. (www.interbeton.gr/default.asp?langid=1) 

               Excavation and process of limestone, rocks and ballast.  

 

ETCS 1 and GSM – R: In 2005 ERGOSE bought the ETCS 1 and GSM – R systems for the 

Athens to Thessaloniki line which was fully adapted in 2008 (ERGOSE press release 

28/02/2005, contract code AS 10005, AS 10004). The trains which are going to run on the 

new Cretan railway will be high - tech, tilting EMUs therefore they will be able to adapt both 

mentioned systems. The systems have already been used successfully in Greece thus the 

implementation of ETCS 1 or ETCS 2 and GSM – R in the proposed railway in Crete is 

considered technically feasible.  

B 70 concrete sleepers: The B 70 concrete sleepers are widely used in the Greek railway 

network and they are approved by ERGOSE due to several advantages which are presented 

below (G. Talampekos, Selected Track Subjects, ERGOSE technical brochure, Athens 

12/2001).  

The B 70 concrete sleepers appear the next advantages: 

 Full performance capability, even for the greatest of operational demands  

 Cost-effective optimization of the track, with maintenance at the same time of 

technical permanence and operational safety  

 Assurance of operational continuity  

 Standardization of operation and maintenance procedures  

 Possibility of fully mechanical sleeper installation at the track construction site  

 Capability of adapting track elasticity to special sub-grade conditions 

 They can be constructed either in a factory (prefabricated) or in situ. 
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The table 3.4 below shows their technical characteristics.  

 

Permissible axle load 
             25 metric tonnes 

Maximum speed 
          250 km/h 

Concrete grades 
         C 50/60 

Concrete volume 
                114   I 

Weight (without rail fastenings) 
                        280 kg 

Length 
                        2600 mm 

Width 
          300 mm 

Sleeper height          234 mm 

Height of rail-seat centre 
                        214 mm 

High of sleeper centre                 175 mm 

Supporting-surface area (total) 
        6801cm² 

Standard application cases 
                Main-track sleepers 

 

Table 3.4. Technical characteristics of the German ‘Rail.One’ B 70 concrete sleepers, used on 

the Greek railway network (www.railone.com, on 09/02/2012). 

 

There are many types of concrete sleepers however the use of the B 70 ones is suggested 

because they are already approved by ERGOSE. The use of different sleepers in the proposed 

railway will have first to be approved by ERGOSE, fact that might bring delays to the timeline 

of the project. The concrete sleepers can be constructed in the worksite by an experienced 

group. The in situ procedure is recommended because Crete is an island hence the ship 

transport cost of prefabricated sleepers would be avoided. According to Mr. G. Talampekos, 

switches are the most difficult and expensive elements of the track to be maintained. Apart 

from that, they need maintenance more often than the rest rails. Therefore the use of 

wooden sleepers in switches is preferred by ERGOSE as the change of bolts and clamps in 

wood is faster, easier and cheaper than in concrete.  

Electrification: Since 2001 electric trains have been moving on parts of the Greek railway 

network. The electrification has been provided with an alternative current of 25KV/50Hz. 

The overhead line system has been designed for speeds of 250 km/h along most of the 

double track network, including relevant power supply, the automatic switching equipment, 

the backup supply equipment and finally the necessary traction substations (2 x 15 MVA). 

(www.ergose.gr/ergosesite/inner.asp?CONTAINERID=3&REFCI=25&LANGUAGE=2, on 10/02/2012).            

http://www.railone.com/
http://www.ergose.gr/ergosesite/inner.asp?CONTAINERID=3&REFCI=25&LANGUAGE=2
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The suggested EMU train sets for the new Cretan railway will be running with electricity. The 

mentioned electrical system has already been used successfully in Greece thus the 

implementation of a similar electric system in the proposed railway in Crete, is considered 

technically feasible. Another factor which needs to be examined is how and where the 

electrical supply could come from. The next paragraph deals with this question.  

DEH (the Greek Public Power Corporation S.A.) is the only company which supplies electricity 

in Crete at the moment. DEH operates 6 steam stations, 4 diesel stations, 11 gas turbines 

and 5 wind mill farms which can produce 800 MW totally. The used frequency is 50 Hz. 

There are also three back up stations in case of emergency. The mentioned stations are 

distributed all over Crete and can cover the island’s demand in electricity, which is 650 MW 

during the summer and 151 MW during the winter (year 2008). There are plans for the 

construction of 6 new wind mill farms and 8 solar parks in Crete by private companies up to 

2019. These plans are estimated to produce 700 MW of electricity. Apart from the 

mentioned plans DEH is also planning to supply 1.200 MW of electric current from Athens to 

Crete via underwater cables up to 2025, in order to shut down the non environmentally 

friendly gas turbines and diesel stations (A. Gigantidou, technical brochure, code: m_2387, 

DEH 2008). The average energy demand of a modern light EMU is around 1.4 MW per motor 

unit (Project task in the future of rail traffic on the Eastern Link, AH 2026, KTH 2010). The 

OSE Siemens Desiro EMUs that connect Athens airport with Athens city centre have a power 

of 1.5 MW per motor unit.   (K. Christodoulos, Thesis 11/2009, AEM 5651, ‘High voltage on 

the Greek railway network’, Aristotle University of Thessaloniki). Therefore, the previous 

analysis shows that there will be in Crete enough energy supply from several sources to 

support a railway line therefore the project would be electrically feasible. 

The examination of all the previous factors showed that the necessary technical components 

for the construction of a railway line in Crete can be found in Crete or be brought to Crete. 

Therefore the project proposal can be considered technologically feasible.  

 

b) Economical: At this level, the concern is whether the proposal is economically feasible or 

not. Therefore the available economical data should be examined for the estimation of the 

resources, expenses, finances i.e. the budget of the suggested project. The economic 

feasibility of the project can be described by the profit – invested budget ratio. When 

profit/budget > 1, then the project proposal is considered profitable i.e. economically 

feasible.  

 

As described in chapter 2, the project could be accomplished by the private sector with the 

method of B.O.T (Build, Operate, Transfer). This means that the Greek Government would 

invite prospect investors to construct and operate the railway line with own funds for a 

certain period of time. In addition the project could be funded by 50% from the European 

Development Funding Programme (ESPA).  
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The total budget of the project consists of the study, expropriation, construction and 

operation cost. Apart from the expropriation cost, the rest budget rests on the private 

sector. The preliminary studies are estimated to be 3% of the total cost (D. A. Tsampoulas, 

B.O.T. Projects in Greece, TUA, Section of Transportation and Traffic). The expropriated area 

is estimated to be approximately 680.000 sq. meters based on the next equation (Eq. 3.1):  

Eq. 3.1.           W * (L * 45%) + A2 = 7,5 * (150.000 * 45%) + 173.750 = 680.000 sq. meters 

W: Width of track section in metres 

L: Length of track section in metres 

45% is the estimated percentage of private land on the route, see table 3.7. 

A2: The estimated necessary area for stations and double track sections in sq. meters 

The average price for expropriation in Crete, in 2011, was 110,29 Euros per sq. meter (law 

ΦΕΚ 631/20 - 6 - 2003/Τ.Δ). Therefore the cost for expropriations is estimated to be 

approximately 75 million Euros. This cost would be covered by the state, as the land will 

remain to the Cretan periphery (law Ν. 3389/05 - ΦΕΚ  Α 232/22-9-2005). The cost for the 

construction of the railway line (substructure, infrastructures, upper structure) would be 

around 3,1 million Euros per kilometer and 0,55 million Euros per station including the train 

yard terminal. (EGNATIA ODOS S.A. leaflet, West railway corridor, OSE committee records, 

03-02-2012, Pieria new projects). The estimated budget in case the company decides to 

operate their own trains is 50 million Euros (10 Siemens Desiro EMUs – 5 million Euros 

each).  

The operation of the line would commence after the completion of the construction phase, 

which would last around 11 years (see figure 3.1. below). Therefore all the numbers of this 

study (passengers, budget, salaries etc.) have been inflated to the year 2023 i.e. eleven years 

from now.  

If half of the car and coach passengers will choose the new trains to travel, then the 

predicted number of train costumers will be 650.000 the first year of operation. The 

operational harbors for goods, postal packages, petroleum products and gas are those of 

Iraklio and Chania. Therefore freight trains could play a significant role to the transport of 

the mentioned products to Rethymnon, which is the city between Iraklio and Chania. This 

freight transport volume has been estimated 7% of the passenger volume.  

Nowadays, an estimated, competitive to KTEL ticket price is 14 Euros for the total route 

(KTEL price = 12 Euros). Therefore the price at the year 2023 with interest 2,5% would be 

17,92 Euros. The cargo income is estimated 7% of the total passenger income as mentioned 

previously. The yield ticket pricing, the intense advertisement and private management is 

estimated to increase the income by 10%. The next tables (table 3.5 – 3.7) comprehend the 

income – expenses economic plan at the stage of construction and operation under 3 

scenarios without any taxes included. Appendix C describes the analytical economic picture 

of the next tables.  
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 1st scenario: Private funding without ESPA for 30 years of operation. 

 2nd scenario: Private funding with ESPA (50%) for 30 years of operation. 

 3rd scenario: Private funding without ESPA for 50 years of operation. 

  

Ticket income (30 years) 
     782.237.057 € 

Cargo transport income (30 years)        54.756.594 € 

Yield management and marketing (30 years)        78.223.706 € 

Rents from shops in stations (30 years)    8.504.172 € 

Adverts (30 years) 16.609.712 € 

        State bonus for the maintenance of the track 40.000.000 € 

Total income for 30 years 980.331.241 € 

 

Studies cost       16.480.500 € 

Infrastructure cost      465.000.000 € 

Stations cost          9.350.000 € 

Trains cost 50.000.000 € 

Interest cost at the constructional stage without  ESPA funding 47.250.000 € 

Total construction cost  588.080.500 € 

Trains operational cost (excluding personnel) for 30 years     222.133.627 € 

Total salaries for 30 years (2,10% inflation)      114.150.545 

€ 
Total track maintenance cost for 30 years        62.434.085 

€ 
Total administration expenses for 30 years        16.473.912 

€ 
Interest cost at the operational stage without ESPA funding for 30 years 162.619.614 € 

Total operational cost   577.811.783 € 

Total operational and construction cost 
1.165.892.283 € 

Income – expenses difference (damage) -185.561.042 € 

BEP [(total op. cost/30)/total constr. cost] 3.28 % 

Capital efficiency  [(operational profit/operation years)/construction cost] 2.28 % 

Table 3.5. 1st scenario: Private funding without ESPA for 30 years of operation. 
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Total income for 30 years 980.331.241 € 

 

       Interest cost at the constructional stage with      ESPA funding 14.591.178 € 

Construction cost with 50% ESPA 285.006.178 € 

       Interest cost at the operational stage with                       ESPA 

funding for 30 years 
54.730.484 € 

Total operational cost  469.922.653 € 

Total operational and construction cost  754.928.831 € 

Income – expenses difference (profit)     225.402.410 € 

Capital efficiency  

[(operational profit/operation years)/construction cost]  
5.96 % 

Table 3.6. 2nd scenario: Private funding with ESPA (50%) for 30 years of operation. 

 

If the project could not be funded by the ESPA programme, then the Greek government 

could agree with the investors for an extension of the operation period by 20 years. Within 

these extra 20 years, the total income could cover the damage and pay profit to the 

investors, as the construction cost pay back will be distributed to a longer period of time.  

 

Total income for 50 years                 >   980.331.241 € 

Construction cost pay back (up to 30 years)                             352.848.300 € 

Total operational cost (up to 30 years)  577.811.783 € 

Total operational and construction cost  

(up to 30 years) 
930.660.083 € 

Income – expenses difference (profit)  

(up to 30 years) 
               49.671.158 € 

Table 3.7. 3rd scenario: Private funding without ESPA for 50 years of operation. 

 

As presented in the previous tables, the brake even point (BEP) of the project is 3.28 %. 

Therefore the project could be economically feasible with ESPA funding for an operational 

period of 30 years or without ESPA funding for a 50 - year contract duration. Both ESPA 

funding and 50 years of operation, would make the Cretan railway a very promising project 

for any investors. The project is also economically feasible in case the distribution of 

passenger demand is 1/3 for each means of transport i.e. coach, car and train. In this case, 

the train ticket income would be 800 million Euros (30 years) with income – expenses 

difference of 50 million Euros, for the second scenario (table 3.6). 

On appendix C there is an analytical presentation of the economic image of the project, 

whilst on chapter 3.7 the operational economic plan is analyzed even further.  



32 

 

c) Legal: At this level, the concern is whether the proposal of this thesis is legally feasible or 

not. Therefore the available legal data should be examined. As mentioned in the third 

paragraph of section 2.5, there is at the moment a national legal status for the construction 

of railways in Greece. According to the current law, ERGOSE is the only company which has 

the license to construct railways in Greece. However, in the near future this is going to 

change because within 2013 – 2014 the EU directive 91/440/EEC (licensing of private 

companies to construct railways) will be applied in Greece under the law Ν. 3389/05 (ΦΕΚ Α 

232/22-9-2005) which has already been voted by the Greek parliament in 2005. Many big 

scale infrastructure projects have been constructed in Greece by private companies with the 

method of B.O.T (Build Operate Transfer) which has been analyzed in the previous 

paragraph. Such projects are the ‘El. Venizelos’ Athens airport, the ‘Egnatia’ highway, the 

‘Attiki odos’ highway and the new port of Piraeus. Based on the previous facts, it can be 

concluded that the proposed railway project in Crete would be legally feasible.  

d) Operational: At this level, the concern is whether the proposal is operationally feasible or 

not. Operational feasibility is concerned with issues like whether the project will be used, if it 

is implemented, whether there will be resistance from users or whether the proposed 

project will benefit the company and the society. A system that has operational feasibility is 

one that will be used effectively after it has been developed (Prof. Christos Kalantaridis and 

Shahid Rasul, notes of the 2009 module ‘Creativity & Innovation’, School of Management, 

University of Bradford). The pros and cons of the proposed Cretan railway need to be 

examined in order the operational feasibility to be estimated. The following list summarizes 

the expected benefits and dangers of the project. 

Benefits: 

 Creation of new jobs (both at the constructional as well as the operational stage) 

 Infrastructural development of Crete 

 Increase of freight and passenger transport 

 Decrease of car accidents and number of deaths 

 Decrease of CO2 emissions – improve the environment 

 Transport connection of remote villages and regions 

 Upgrade the regions nearby the railway line 

 Increase of budget (through fees and taxes) of the Periphery of Crete 

Dangers (during construction): 

 Long expropriation process – delays of timeline 

 Lack of funding by the Government or the company 

 Resistance of the locals to the project (legal or actual) 

 Resistance of KTEL, taxis and other competitors to the project (legal or actual) 

 Difficult geological conditions – unpredicted hazards – delays of timeline 
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 Revelation of ancient sites  - excavations  - delays of timeline 

 Inconvenience of sub contractors – delays of timeline 

Dangers (during operation): 

 Accidents – derailments – lack of safety 

 Insufficient number of passengers – unpopularity of trains 

 Resistance of KTEL, taxis and other competitors to the operation (legal or actual) 

According to the previous list, there are factors which can affect the operational 

convenience of the project, both at the constructional and at the operational stage. 

Therefore, the company which would undertake this project should create a crisis 

management plan and a friendly marketing policy. In addition it should focus on how the 

constructional hazards, the local resistance and any legal difficulties could be eliminated. By 

doing so, the project could become operationally feasible.  

e) Schedule: At this level, the concern is whether the proposal is feasible or not in terms of 

time. Therefore the available data should be examined for the drawing of the desirable 

timeline of the project. The construction of the railway line in Crete should not take a very 

long time to be accomplished because then its budget will be very high. An estimation of the 

project’s timeline is presented in the following flow chart (figure 3.1). The duration of the 

preliminary documentation process was based on the Presidential law 334, N. 1338/1983 for 

B.O.T. projects in Greece. The duration of the structural part of the project (steps 10 – 14, 

figure 3.1) was estimated for an everyday, double shift work, with continuous funding, 

average soil conditions and usual weather and environmental conditions (table 3.8 below). 

 

Working hours / day Ready track / day Soil conditions Weather conditions 

(2 x 8) = 16  App. 12  meters Average Moderate 

 

Table 3.8.  The duration of the structural part according to several assumptions. Ready track 

includes both the substructure and the upper structure without electrification. 
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Figure 3.1.  An estimation of the project’s timeline in 16 general steps. The completion of the 

project is predicted to take 11 years.  

 

The feasibility of the proposed railway line in Crete was examined at the previous chapter. 

The next chapter deals with the environmental and social impact assessment.  

 

3.3 Environmental and social impact assessment  

 

The construction of a new railway project in Crete will bring some environmental and social 

consequences. In this chapter the general socio-environmental pros and cons are presented. 

a) Environment: The prospective railway line in Crete will lead to a reduction of CO2 

emissions, which is something positive, however its construction and operation will cause 

environmental disturbances also. 

The CO2 car emissions occupy 12% of the total carbon emissions in the EU (energy press on 

line newspaper, www.energypress.gr, on 18/03/2012). The estimation of the damage to the 

environment is not an easy task because apart from the direct consequences (i.e. cost per 

CO2 tonne) there are also many side effects such as oil waste, noise pollution etc. The 

approximate direct cost could be estimated via the carbon tax system. An average car emits 

around 130 grams/km of CO2. Therefore an approximate volume of 2.340 tonnes per year 

comes by cars for the Chania to Iraklio route (table 2.4). Sweden has been performing the 

most advanced policy for taxing the CO2 pollution, already since 1991. According to the 

Swedish Government offices (www.regeringen.se, on 18/03/2012), the tax per kg of CO2 is 

http://www.energypress.gr/
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0.25 SEK/0.028 €. As a result the cost of the 2.340 tonnes of CO2 in Crete could be estimated 

to the amount of 65.520 Euros per year. If half of the car passengers will choose the new 

trains to travel then within 30 years of operation the direct cost of carbon emissions will be 

reduced by 1,5 million Euros or 53.570 CO2 tonnes. 

On the other hand, the construction of the new railway line in Crete will cause some 

negative effects to the environment both at the constructional as well as at the operational 

stage. These effects could be minimized though, by several actions. The table 3.9 presents 

the basic problems and their solutions.  

 

Constructional stage  Actions 

Deformations to the landscape 

Compulsory use of ‘cut and cover’ 

infrastructures for the restoration of the 

landscape 

Tampering of the water table 
Reforestation of the landfills and cuts at the 

side of the track, proper hydrological study 

Noise and chemical pollution of the 

worksites 

Regular worksite controls, use of the most 

environmental friendly materials 

Operational stage Actions 

Extra energy needs Energy supply from renewable sources 

Noise pollution of trains  Noise insulators at stations or near houses 

Waste from stations and trains 
Recycling policy at stations, use of new type 

‘green’ trains  such as the ‘Gröna Tåget’ 

Table 3.9. Negative side effects of the suggested railway to the environment and actions of 

how to deal with them.  

 

b) Social impact: The social impact is being assessed in this paragraph under 2 scopes. The 

first one refers to the estimation of the car accident cost through the WTP (Willingness To 

Pay) method, whilst the second scope deals with the existing local opposition to the new 

railway line in Crete.  

Car accidents produce a series of negative consequences such as loss of human life, loss of 

sources and bad quality of life. According to the World Health Organization 1.2 million 

people are killed every year in car accidents (i.e. 3.242 deaths per day), plus another 20 

million heavy injured. According to the World Bank, car accidents cost 1-3% of each 

country’s GDP. In the EU there are every year 40.000 deaths and 1.7 million injuries due to 

car accidents which cost 160 billion Euros or 2% of the EU GDP.   

The cost of car accidents is a component of the social – non financial cost. It is considered to 

be one of the most important ingredients of the social cost and could be approximately 

converted into financial cost. There is the direct and indirect cost. The direct includes the 

medical, rehabilitation, damage and administration cost whilst the indirect refers to human 
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loss productivity, sentimental cost and life expectancy index. The European Union based on 

cost – productivity case studies, has set the price of 1 million Euros per 1 human loss; known 

as the ‘1 million Euros’ principle. This price has been set under the thought that for every 

human death there is a loss of productivity meaning a loss of GDP. However, this way does 

not take into account the willingness to pay index (WTP) which means how much money 

someone is willing to pay in order to avoid an involvement in a car accident. The WTP 

method is widely accepted by the public as it is a very useful tool for the assessment of 

those cost elements that do not have an actual value, for example delay, death, pain etc.  

The effectiveness of this method depends on the quality and quantity of the existing 

statistical data. In addition this method is more convenient for a large sample of people. The 

next example describes the methodology of the WTP theory.  

The amount of money that a group of people would spend for the rescue of a life from a 

danger is called Value of Statistical Life (VOSL). For example, if 20.000 people spend 150 

Euros for the decrease of the possibility of an accident, then the VOSL = 150 * 20.000 = 3 

million Euros. This method is called WTP (willingness to pay). The value of each life is being 

estimated for a large number of people.  

In this thesis, the value of life cannot be estimated with the WTP method because this would 

require a detailed statistical study, which rests out of the thesis’ limits. Therefore the EU 

value of ‘1 million Euros’ is being used. As a result the cost of car accidents for the Chania to 

Iraklio route is (see table 2.4): 

Accident Cost = 50 * 1.000.000 = 50.000.000 € / year and 50.000.000 * 30 = 1,5 billion Euros 

for 30 years. If half of the car passengers will choose the new trains to travel, then the 

previous cost will fall down to 0.75 billion Euros. Hence the railway will contribute to the 

society an amount of 0.75 billion Euros. The mentioned value will be even higher if the WTP 

method could be used (S. Demogianni, G. Mintsis, S. Basmpas, University of Thessaloniki 

study, Methods for Estimation of Car Accident Cost, 2nd Hellenic Conference, Volos,  18 – 20 

May 2005). 

On the other hand the proposed railway project will face the local resistance, as described 

by Prof. Soupios on section 2.6 (TEI Crete). It seems that there is a strong lobby in Crete 

consisting of the coach owners and other professionals, who do not desire any competition 

concerning the Chania – Iraklio route. That’s why many times in the past they protested 

against the Administration of Crete for any constructional plans of a railway line in Crete 

(December 2006). If half of the coach passengers will choose the new trains to travel then 

the KTEL budget will decrease by 430.000 clients or approximately 4.5 million Euros (see 

table 2.5). This fact might result in loss of jobs and income. In conclusion the new railway is 

very possible to cause social instability or even riots.  

There is no doubt that the suggested project will bring some positive and negative 

consequences into the Cretan reality. Therefore the State together with the private sector 
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should have the responsibility to apply a marketing policy in order to promote the pros and 

tackle the problems of this project.  

 

3.4 Surveying engineering plan  

 

This chapter negotiates with the surveying plan i.e. the design of the optimum track route, 

under specific socio-technical criteria. Due to the big scale of the project (150 km) and the 

high cost of each surveying map (20 €), there are 3 detailed (high analysis) maps that present 

a sample of the surveying study, whilst the whole route of the railway line can be found on 

the general ‘Google Earth’ map (appendix D). The 3 high analysis maps are parts of the 

general map which shows the optimum route (appendix D). 

The decision of the optimum general route was based on the next criteria: 

a) The location of the major cities (population census) and their expansion forecasts 

b) The ‘BOAK’ route, the location of ancient sites, ports and airports 

c) The old road route between Rethymnon and Iraklio 

d) The general geographical image (location of mountains, private lands, rivers etc.) 

The next table (table 3.10) presents the pros and cons of each suggested general route. It 

seems that general route number 2 is the optimum choice.   

 

The drawing of 3 detailed surveying maps took place, after the completion of the general 

route. 

 

                       Route 

 Criteria 

General route 1  General route 2 

Service of all major cities  Yes  No  

Service of infrastructures  Yes   Yes  

‘BOAK’ coincidence Yes  No  

Old road route Does not pass  Passes  

General geographical image Very mountainous  Mountainous  

Private land pieces   ≈ 65% of the route  ≈ 45% of the route  

Table 3.10. Case study for the selection of the optimum general route, based on specific 

criteria.  
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The aim of each detailed surveying map was the design of an approximate 4 km long single 

railroad line, in a scale of 1:5000 between two chosen points.  

One each map there is a railroad drawing on plan, a single track profile (long section), the 

track cross section and the establishment of the surrounding area. 

The method which was followed was based on the sketch of the so-called “equal path line”. 

A specific distance was decided (in cm) for the connection of the various altitude lines. 

Therefore, several different paths in the form of a diagram were revealed, indicating the 

slope variation of the terrain. Based on the variation of these paths, the route with the 

smoothest steepness was chosen to be designed. In order to optimise even more the 

solution, concrete walls were suggested for the decrease of the wide landfills.  

 

Next step was the design of the profile view of the soil terrain. According to the terrain the 

track profile was sketched and the following parameters were fulfilled: 

 Equilibrium between the cuts and the landfills. 

 Proper and smooth water flow, by choosing appropriate slopes and by introducing 

water pipe exits in critical points for the avoidance of a hydraulic jump. 

 Safe, comfortable and aesthetic appealing of the slopes of the track. 

 Curve diagram, slopes and altitudes were indicated on the drawing. 

 

According to ERGOSE (technical brochure AP 558, Athens 2012), the basic technical and 

geometrical characteristics for the construction of suburban type railways are: 

 Single, electrified, ballast track of normal gauge (1,435 m) 

 Maximum speed at specific sections = 200 km/h 

 Minimum horizontal radius for 200 km/h = 1.800 m (R=1.800 m) 

 Minimum horizontal radius for 160 km/h = 1.100 m (R=1.100 m) 

 Minimum horizontal radius for 200 km/h for tilting trains = 1.300 m (R=1.300 m)  

 Minimum horizontal radius for 160 km/h for tilting trains = 1.000 m (R=1.000 m) 

 Maximum horizontal slope = 12,5 ‰ 

 Maximum horizontal slope for continuous sections up to 3 km = 20‰ 

 Maximum horizontal slope at stations = 2,5‰ 

 Minimum concave curve for the long section = 10.000 m 

 Minimum convex curve for the long section = 20.000 m 

 Maximum speed limit at specific sensitive regions and level crossings = 120 km/h 

 Minimum clear length between curves (160 - 200 km/h) = 60 - 80 m respectively 

 The transition curves are calculated using the next cubic parabola equation  

 
 

 For tunnels with length > 1 km there must be at least 1 emergency exit per km 

 Crossing train sections (double track) every 10 – 15 km 

 Sound insulators are compulsory wherever the track approaches inhabitant houses  

 Maximum free track length at stations = 770 m (wherever possible) 

 Minimum number of tracks at stations = 2 
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 Minimum length of passenger platforms = 300 m 

 

Appendix D includes the plan view maps, the long section and the cross section drawings.  

 

3.5 Structural engineering plan 

 

In this part there is a presentation of figures which show the cross section of a tunnel, a  

bridge and a track of the the suggested railway line. In addition there is a plan view of the 

proposed train yard in Iraklio.  

 

A: Train parking area                              
B: Maintenance yard                              
C: Technical rooms  
D: Visitors entrance to the rail yard                       
E: Personnel entrance to the rail yard 
F: Electrification substation  
G: Connection rail to the main network (Iraklio to Chania) 
 

Figure 3.2.  Plan view of the proposed train yard in Iraklio for the new Cretan railway (the 

plan was based on the suburban railway yard in Athens, Stavros Flegas, AMEL leaflet 

26/09/2006). 
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Figure 3.3.  ERGOSE typical cross section view of double ballast track. The same principle 

could be applied in Crete (PTS consultants, K. Liberis, Training railway engineering course, 

14th edition, January 2005).  

 

Figure 3.4.  ERGOSE typical cross section view of ballast track on bridge. The same principle 

could be applied in Crete (PTS consultants, K. Liberis, Training railway engineering course, 

14th edition, January 2005).  
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Figure 3.5.  ERGOSE typical cross section view of a railway tunnel. The same principle could 

be applied in Crete (PTS consultants, K. Liberis, Training railway engineering course, 14th 

edition, January 2005). 

 

3.6 Operational business plan and vehicles 

 

In this chapter there is a more detailed analysis of the operational cost and the business 

plan. As well as there is a suggestion of the proper vehicles to be used.  

Figure 3.6 below shows the comprehensive organizational chart.  
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Figure 3.6  Comprehensive organizational chart of the new Cretan railway operational 

company.  

 

Table 3.11 below shows the analysis of the salary cost at the operational stage i.e. 11 years 

after the beginning of the construction. 

 

Personnel Number Annual salary Total salary (30 years) 

President - CEO 1 102.750 € 4.234.285 € 

Train operation manager 1 56.050 € 2.309.797 € 

Train drivers  24 807.120 € 33.261.079 € 

Technicians  5 140.120 € 5.774.287 € 

Cleaners, workers etc. 40 896.800 € 36.956.754 € 

Business manager  1 56.050 € 2.309.797 € 

Marketing manager 1 56.050 € 2.309.797 € 

Administration personnel 50 655.060 € 26.994.750 € 

Administration expenses 

(paper, machinery etc.) 
- varies 16.473.912 € 

Total 123  2.770.000 € 130.624.457 € 

 

Table 3.11. Salaries including taxes of the new Cretan railway operational company, based 

on a 2,10 % annual inflation of the current minimum wage in Greece (2012).  
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The new Cretan railway should contain the most modern infrastructural as well as 

operational elements in order to succeed in its tasks. Therefore the choice of the new trains 

is a very important procedure.  

The next chapter has borrowed information from the brochure with title ‘Gröna Tåget – 

trains for tomorrow’s travelers – second edition, December 2010’ which was distributed to 

the M.Sc. students during the lecture of the module ‘AH 2026, Railway Traffic – Market and 

Planning’ at KTH. The ‘REGINA’ EMU is suggested for the new Cretan railway.  

 

Gröna Tåget (the Green Train) research and development programme is a collection of ideas, 

proposals and technical solutions which show that new trains for long-distance or fast 

regional services can be more attractive to travellers and operators. This new type of 

vehicles presents many advantages such as: 

 Lower costs, enabling cheaper fares  

 An attractive, functional passenger environment with a high level of comfort                

 Flexible train length; capacity according to need  

 Many seats in a given train length  

 Reliability and accessibility in any climate  

 Track-friendliness, which means less wear to track and wheels, fact which enables 

high speeds on non-perfect track  

 Short travelling times on sections with tight curves through good acceleration and 

car body tilting system 

 Even lower energy consumption and less noise than trains of today 

 Modern mask design for reduced aerodynamic drag in comparison to recent trains 

(travelling at the same speed)  

 Electric regenerative brakes installation on at least 50% of the axles for even less 

energy consumption  

The first offspring of the ‘Green Train’ research programme is the so called ‘REGINA’ train, 

which is an Electrical Multiple Unit and is under testing this period. The following figures 

(figure 3.3 – 3.6) show some aspects of the new trains.  

 
Figure 3.7  Length of the new REGINA EMU, comparing with the tilting X 2000 EMU (Gröna 

Tåget – trains for tomorrow’s travelers – second edition, December 2010). 

http://www.google.gr/url?sa=t&rct=j&q=grona%20taget&source=web&cd=1&ved=0CCQQFjAA&url=http%3A%2F%2Fwww.gronataget.se%2Ftemplates%2FPage.aspx%3Fid%3D406&ei=hKxoT5WnH8Pd4QTX6d2uCQ&usg=AFQjCNFEOJpuqqGql46pEe5o6Dez7L8Iyw&cad=rja
http://www.google.gr/url?sa=t&rct=j&q=grona%20taget&source=web&cd=1&ved=0CCQQFjAA&url=http%3A%2F%2Fwww.gronataget.se%2Ftemplates%2FPage.aspx%3Fid%3D406&ei=hKxoT5WnH8Pd4QTX6d2uCQ&usg=AFQjCNFEOJpuqqGql46pEe5o6Dez7L8Iyw&cad=rja
http://www.google.gr/url?sa=t&rct=j&q=grona%20taget&source=web&cd=1&ved=0CCQQFjAA&url=http%3A%2F%2Fwww.gronataget.se%2Ftemplates%2FPage.aspx%3Fid%3D406&ei=hKxoT5WnH8Pd4QTX6d2uCQ&usg=AFQjCNFEOJpuqqGql46pEe5o6Dez7L8Iyw&cad=rja
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Figure 3.8  Long section view of the new REGINA EMU (Gröna Tåget – trains for tomorrow’s 

travelers – second edition, December 2010). 

 

A three car ‘REGINA’ version (180 seats), suitable for the Mediterranean climate, should be 

the inevitable choice for the forthcoming Cretan railway. This thesis’ proposed name, for the 

Cretan trains, is ‘REGINA Medelhavet’ in Swedish or ‘REGINA Mediterranean’ in English.  

 

3.7 Railway traffic and control plan 

 

This chapter demonstrates the trains with their codes, the stations, the timetable and the 

train allocation plan.  

The next table (table 3.12) includes the trains with their codes based on the TRENOSE 

classification system. For Northern, Central and Southern Greece the TRENOSE codes are 

600, 500 and 400 respectively. The abbreviation of the type of train comes before the 

number. Therefore the RMC 300 code is suggested for Crete (RMC stands for ‘Regina 

Mediterranean Creta’).  

 

Type of EMU / Loco Number of cars Number of seats EMU / Loco code 

REGINA Mediterranean 3 180 RMC 301 

REGINA Mediterranean 3 180 RMC 302 

REGINA Mediterranean 3 180 RMC 303 

REGINA Mediterranean 3 180 RMC 304 

REGINA Mediterranean 3 180 RMC 305 

REGINA Mediterranean 3 180 RMC 306 

REGINA Mediterranean 3 180 RMC 307 

REGINA Mediterranean 3 180 RMC 308 

REGINA Mediterranean 3 180 RMC 309 

REGINA Mediterranean 3 180 RMC 310 

Siemens Hellasprinter - - H 311 

Siemens Hellasprinter - - H 312 

 

Table 3.12. The future classification of the ‘Cretan trains’. The fleet is proposed to consist of 

10 passenger EMUs and 2 cargo locomotives. Cargo carriages are not included. 

 

http://www.google.gr/url?sa=t&rct=j&q=grona%20taget&source=web&cd=1&ved=0CCQQFjAA&url=http%3A%2F%2Fwww.gronataget.se%2Ftemplates%2FPage.aspx%3Fid%3D406&ei=hKxoT5WnH8Pd4QTX6d2uCQ&usg=AFQjCNFEOJpuqqGql46pEe5o6Dez7L8Iyw&cad=rja
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Figure 3.9. The OSE locomotive H 560 is widely used on the Greek network with great success 

both for freight as well as for passenger transport. It is designed to be fully adaptable to the 

Mediterranean weather conditions (OSE brochure, Hellasprinter – 2001). 

 

The next table (table 3.13) shows the prospective train stations that were selected according 

to the previous feasibility study (i.e. chapter 2.4, 3.2 and 3.4). More specifically the data of 

table 2.2, table 3.10 and the general map on appendix D, were used. 

 

Station name Town served Distance from Chania (km) Distance from Iraklio (km) 

‘Chania’ Chania 0 145 
‘Chania Souda port’ Souda 7 138 

‘Kalives’ Kalives 20 125 

‘Vryses’ Vryses 34 111 

‘Georgioupolis’ Georgioupolis 43 102 

‘Atsipopoulo’ Atsipopoulo 58 87 

‘Rethymnon’ Rethymnon 63 82 

‘Skaleta’ Skaleta 74 71 

‘Perama’ Perama, Dafni 87 58 

‘Geropotamou’ Dafnedes        

Ag. Syllas 

93 52 

‘Doksaro’ Doksaro    

Cheliana 

105 40 

‘Aloides’ Aloides        

Sises (+ bus) 

112                                        

(+ 11 for Sises) 

33                                          

(+ 11 for Sises) ‘Damasta’ Damasta 117 28 

‘Gazi’ Gazi 131 14 
‘Knossos Ancient site’ Knossos 138 7 

‘Iraklio’ Kallithea 141 4 
‘Kazantzakis airport’ Iraklio airport 145 0 

 

 

More information 

 

 

Total number of stations: 17                                                                                                       

Average distance between stations: 9 km                                                                                    

Longest distance between 2 stations: 15 km                                                                                    

Shortest distance between 2 stations: 3 km 

Table 3.13. Information about the prospective train stations of the Cretan railway. 
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The next tables (table 3.14, 3.15) contain the calculation of the average train speed and the 

suggested timetable. Note that the number of trains per day (table 3.15) varies within the 

year. During the summer the frequency of trains will be doubled whilst during the winter it 

will be halved. There will be also additional late night trains during the summer season. The 

timetable of cargo trains is not referred.  

 

Numerical data 

         Average waiting time per stop: 1 min 

Maximum speed: 200 km/h (on 35 % of the total route – 50 km) 

Mean speed: 160 km/h (on 25 % of the total route – 37 km) 

Lower speed: 120 km/h (on 40 % of the total route – 58 km) 

Tilting train lower speed increase: + 15 km/h (on 60 % of the total route – 87 km) 

  Delay safety factor: + 10 % on the total trip duration  

  Acceleration – deceleration time up to allowed speed: 1 min / stop 

Calculations 

Average speed_1 = 145 / (50/200 + 37/160 + 58/120) = 150.2 km/h  

(it is the average speed that a normal EMU would achieve in a nonstop trip between Chania and Iraklio) 

Average speed_2 = 145 / (87/165 + 58/150.2) = 158.7 km/h (tilting system) 

(it is the average speed that a tilting EMU would achieve in the same nonstop trip) 

      Nonstop Trip Duration = (145 / 158.7) = 0.914 or 55 min 

(it is the nonstop travel duration that a tilting EMU would achieve between Chania and Iraklio) 

      Maximum Trip Duration = 0.914 + (10% * 0.914) + 0.26 + 0.26 = 1.525 or 91 min 

(it is the trip duration of a tilting EMU if there are delays i.e. including the delay safety factor) 

      Design Trip Duration = 0.914 + 0.26 + 0.26 = 1.434 or 86 min  

(it is the trip duration of a tilting EMU without any delays i.e. the normal travel duration) 

      Design Average Speed = 145 / 1.434 = 101.11 km/h 

      (it is the average speed on which the official timetable was conducted i.e. the table 3.15) 

      Cargo trains will be running during the night upon demand. Maximum speed limit: 120 km/h 

                                                                                                                                                             

Table 3.14. Estimation of the mean train speed for the Chania – Iraklio route. The design 

average speed is the factor which determines the official duration of the trip.  
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Station 

name 

Time and 

frequency 

Winter: every 90’     

Summer: every 45’ 
Station   

name 

Time and 

frequency 

Winter: every 90’ 

Summer: every 45’          

(trains’ junction point)*        

First Last Express First Last Express 

‘Chania’ 
07.00 19.00 10.00 

‘Kazantzakis airport’ 
06.50 18.50 09.50 

‘Chania Souda port’ 
07.05 19.05 - 

‘Iraklio’ 
06.54 18.54 09.54 

‘Kalives’ 
07.12 19.12 - 

‘Knossos Ancient site’ 
06.56 18.56 - 

‘Vryses’ 
07.20 19.20 - 

‘Gazi’ 
07.00 19.00 - 

‘Georgioupolis’ 
07.26 19.26 - 

‘Damasta’ 
07.07 19.07 - 

‘Atsipopoulo’ 
07.35 19.35 - 

‘Aloides’ 
07.10 19.10 - 

‘Rethymnon’ 
07.39*   19.39* 10.24* 

‘Doksaro’ 
07.14 19.14 - 

‘Skaleta’ 
07.45 19.45 - 

‘Geropotamou’ 
07.21 19.21 - 

‘Perama’ 
07.52 19.52 - 

‘Perama’ 
07.25 19.25 - 

‘Geropotamou’ 
07.56 19.56 - 

‘Skaleta’ 
07.32 19.32 - 

‘Doksaro’ 
08.03 20.03 - 

‘Rethymnon’ 
07.38* 19.38* 10.23* 

‘Aloides’ 
08.07 20.07 - 

‘Atsipopoulo’ 
07.42 19.42 - 

‘Damasta’ 
08.10 20.10 - 

‘Georgioupolis’ 
07.51 19.51 - 

‘Gazi’ 
08.17 20.17 - 

‘Vryses’ 
07.57 19.57 - 

‘Knossos Ancient site’ 
08.21 20.21 - 

‘Kalives’ 
08.05 20.05 - 

‘Iraklio’ 
08.23 20.23 10.55 

‘Chania Souda port’ 
08.12 20.12 - 

‘Kazantzakis airport’ 
08.26 20.26 10.58 

‘Chania’ 
08.17 20.17 10.48 

Duration of 

journey 
86’ 86’ 58’ 

Duration of 

journey 
87’ 87’ 58’ 

                                                                                                                                                             

Table 3.15. Information about the prospective train timetable of the Cretan railway. Most of 

the boats arrive at Chania Souda port between 6 and 8 o’ clock whereas most jobs begin at 

8.45. Therefore the first train is recommended to depart at around 7 o’ clock in the morning.  
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Figure 3.10. Graphical presentation of the proposed railway line in Crete. Note that in 

‘Aloides’ station there will be a connecting bus to the North coast (Sises village) via the 

existing road (appendix D – map 4). The bus travel from Aloides to Sises will be lasting 15 

minutes.  

 

The train allocation plans are found on the next figures (figure 3.9, 3.10). The trains meet 

always at stations where there is double track. Moreover, the trains return back to their 

starting station, fact that makes their maintenance and storage very organized.  
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Figure 3.11. Train allocation plan for the single track mode of the proposed Cretan railway 

during the winter season; based on the timetable of table 3.15 above.  

 

 

Figure 3.12. Allocation plan for the ‘express train’ mode, based on the table 3.15 above. 

3.8 Conclusion 

 

Chapter 3 included the technical specifications from which several conclusions were derived.    
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The preliminary feasibility study showed that the project could be technologically, 

environmentally, legally, operationally and timely feasible, if several parameters will be 

fulfilled.  

The environmental and social impact assessment showed that the new railway would cause 

several environmental problems, however the overall environmental impact would be very 

positive for Crete. There will be also many positive social effects (for example new jobs, less 

car accidents etc.) although they will need to be advertised a lot because the strong local 

lobby (coach and private land owners), will resist to the construction of the Cretan railway.  

The surveying engineering plan included a large scale map on which the general track route 

was indicated and several detailed maps on which the long section, cross section and plan 

view was designed, under specific regulations.  

Technical samples of a station, a bridge and a tunnel were designed at the structural 

engineering plan section.  

The operational business plan was composed of the organizational chart and the salary cost 

analysis. In addition there was a suggestion of the most optimum EMU trains to be used.  

Finally, the railway traffic and control plan accommodated the train allocation plan, the 

trains’ classification and their timetables.  
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4. Recommendations of future perspectives 

4.1 Introduction 

 

Except for the design of the railway in Crete, there is also the need for that project to have a 

promising future. For that reason, recommendations of any possible improvements and 

needs should be referred. Apart from that, the predictions of its sustainability should be 

investigated via reasonable arguments, such as the presentation of similar, existing or 

coming, projects.  

 

4.2 Similar projects 

 

The following cases are examples of islands that have similar characteristics to Crete and 

they accommodate or are going to accommodate railway lines on them.  

Sicily is located in the Mediterranean Sea, has a population of 5 million people and it is 

connected with the rest of Italy via ferry boats mainly from the city of Messina. When the 

trains reach at the ferry dock in Messina, they roll onto the ferry boats which carry them to 

the other side (Villa S. Giovanni). This system has been working successfully since 1964 

(figure 4.1). The ferries belong to the Italian railways (www.simplonpc.co.uk ,on 23/03/12). 

 

   
Figure 4.1. The train - ferry on the 5 miles Messina – Villa S. G. route; outer view on the left 

and inner view on the right. Each boat can fit 4 trains (www.fsitaliane.it , on 23/03/2012).                                                                      

Puerto Rico is a country in the Caribbean and has a total area of 9,100 km2; that is a little bit 

bigger than the area of Crete (8,350 km2). Still, Puerto Rico has its own railway network both 

in the metropolitan areas (suburban railways and metros) as well as at the country side 

(www.dtop.gov.pr , on 23/03/2012). 

 

The Gran Canaria Island has a permanent population of 838,400 people and welcomes 2.2 

million tourists annually (www.grancanaria.com , on 23/03/2012). Gran Canaria train 

services linking the capital ‘Las Palmas’ to ‘Playa del ingles’ are planned to be introduced 

within the next couple of years. The preliminary studies proved the project sustainable 

therefore the construction works started on January 2012, by the local administration. 

(www.isle-of-gran-canaria.com/weblog/new-train-connection , on 23/03/2012).  

Cyprus has a permanent population of 1 million people and it is a very popular touristic 

destination. From 1905 until 1951 trains were operating in the country but the 122 km line 

http://www.simplonpc.co.uk/
http://www.fsitaliane.it/
http://www.dtop.gov.pr/
http://www.grancanaria.com/
http://www.isle-of-gran-canaria.com/weblog/new-train-connection
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shut down in 1952 because of economical and political problems. Nowadays, Cyprus is 

making new plans for the construction of a high speed railway line within the next decade. 

According to a research of the University of Cyprus (Professor Christos Konstantinidis, 

Department of Mechanical Engineering), 78 % of Cypriots find the proposal very necessary 

for their big island. A double track mode is suggested with the use of high speed EMUs. The 

feasibility study has shown that the project is technically feasible as well as the operation of 

the trains could pay back the total cost within 20 years.  

Crete itself is divided into four main municipalities i.e. Chania, Rethymnon, Iraklio and Ag. 

Nikolaos. The municipality of Iraklio has funded the feasibility study for the implementation 

of a Tram line to connect Iraklio with the very popular resort of Malia. Every year thousands 

of tourists are heading for clubbing and party to Malia. As a result, the 28 km long road from 

Iraklio to Malia is extremely busy for several months per year. Therefore the study is 

expected to reveal whether a 24 hours Tram operation between Iraklio and Malia, during 

the summer, would be sustainable. If the investigation shows that the proposal is 

operationally sustainable, then the line could be extended to the harbor through the main 

city of Iraklio; serving not only the capital of Crete, but also its metropolitan areas and 

suburbs like Malia (Kritika Nea, article on newspaper, 20/12/2011). 

 

4.3 Predictions of the sustainability of the project 

 

This chapter examines the future sustainability of the Cretan railway project. The next 

question should be answered: Why the railway in Crete will be necessary in the future and 

which factors ensure its implementation? The next arguments give an answer to the 

previous question. 

 

 The preliminary feasibility study of this thesis shows that the project is sustainable 

despite its independent nature. 

 There are trains nowadays that operate in remote regions and islands with collateral 

characteristics as Crete (section 4.2). 

 Similar projects are planned to be introduced in islands with same characteristics as 

Crete (section 4.2). 

 The European Commission intensively motivates the governments to focus on the 

implementation of sustainable transport policies (ec.europa.eu , on 23/03/2012). 

 The population (permanent and seasonal) of Crete has been increasing steadily 

every year and could be compared to the population of a small country (2.8 million). 

 The train + ferry mode of transport operates successfully around the world in many 

different forms such as the ‘passenger hop on – hop off’ or the ‘train roll onto boat’ 

system (section 4.2). 

 There are actual plans for the connection of the port of Lavrio (second port of 

Athens) with the suburban Athens railway and the national network. Therefore 
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passengers and goods could be transferred to Crete directly from Athens via a ferry 

and train cooperation (figure 4.2 below). 

 Iraklio city is possible to have a Tram line in the future; therefore there could be 

collaboration between the Tram and the suggested railway (figure 4.2 below). 

 Kalamata is located in Southern Greece and has a ferry connection with Chania. The 

city has already a railway line which heads on the mainland. Therefore passengers 

and goods could be transferred to Crete via a ferry and train combination. The 

journey by boat from Kalamata to Chania lasts 5 hours (figure 4.2 below). 

 

 
Figure 4.2. The current and future infrastructures in Greece that could reinforce the 

sustainable future of the Cretan railway.  

 

4.4 Recommendations of possible improvements and needs 

 

Some aspects of the proposed railway in Crete could be examined even further either to 

improve the results of this thesis or to cover any future needs and demands. The next 

paragraphs describe the recommendations of possible improvements and needs. 

Crisis management is the branch of economics that negotiates with the composition of plans 

for the minimisation of any negative effects in case of emergency, such as accidents or 

natural disasters. A crisis management plan could be conducted for the minimisation of the 

negative consequences in case of a train accident. As it was mentioned earlier, there are 
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many reservations by the locals to the construction of a railway line in Crete. A derailment or 

train crash would immediately rally this negative attitude and put at a risk the future 

operation of trains.   

According to the preliminary feasibility study of this thesis, a single track mode for the 

proposed Cretan railway shall be enough to serve the transport demand. However the 

previous statement will be more accurate if there is a more detailed investigation to include 

many more factors that determine the optimum number of tracks. In case there might be a 

demand for a double track mode, then the construction process could include extra space 

next to the track for any future widening. 

There must be a research on how and whether the train and ferry mode could be applied in 

Greece both technically as well as legally.  

The assumption which was made by this thesis for the economic study was that the 

construction and the operation company would be the same. However, the construction 

company could build the track and utilize it after, by receiving fees from different train 

operation companies. Thus, there could be a study to investigate that scenario.  

Slab track optimises the cost of the tunnels because it demands a smaller cross section 

radius. The mountainous terrain of Crete will make the construction of several tunnels 

inevitable. As a result the implementation of the slab track inside the tunnels could be 

examined. Besides, this is a common practise on the Greek railway network.  

Ag. Nikolaos and Sitia are two big cities in Crete which are located east of Iraklio. There is a 

cargo port in Ag. Nikolaos and an airport for domestic flights in Sitia (figure 3.12). The future 

expansion of the proposed Cretan railway to these cities could be explored. 

 

4.5 Conclusions 

 

The independent nature of the Cretan railway from the rest network is a deterrent factor by 

itself. However, the continuously increasing population of the island and the modern 

transport practices (such as train + ferry), are some tools to be used as supportive 

arguments for the project. Besides, according to the literature, there are and will be many 

similar projects like the one being suggested by this thesis, not only abroad but also in 

Greece. 

 

  



55 

 

5. Conclusions and recommendations for further work 

5.1 General conclusions 

 

This thesis dealt with the proposal for the construction of a railway line in Crete which is the 

biggest and most populous Greek island. The aim of the project was to show that a railway 

line in this very area could be economically, technically, operationally and legally feasible; 

whilst its purpose was to add a more detailed research to the existing material. Because of 

the large scale of the subject, the plan included the basic structural and economical design, 

without focusing on extensive details. Still, the study deepened inside every chapter at a 

specific level in order reasonable results to be extracted. For that reason the methods of 

research embraced interviews with experts, visits at the places of interest as well as rich 

references from magazines and books.  

The literature review showed that there had been similar plans in the past but had been 

withdrawn mainly due to lack of funding. Some similar conclusions were drawn by all the 

sources (i.e. TEI Crete, Periphery of Crete, EBE Crete, ERGOSE etc.) such as the existence of a 

local negative attitude to the proposal, the necessity for private funding of the project and 

the presence of the necessary technical knowledge and companies within Crete. The 

literature review became a reliable basis for the composition of chapter 3.  

The preliminary feasibility study proved the project sustainable in every aspect of ‘TELOS’ 

method (Technology, Economy, Law, Operation and Schedule) under several conditions, 

whereas the environmental and social impact assessment revealed the possible threats for 

the project. The surveying maps with the track route were designed both at a general as well 

as at a detailed level. The most optimum route was chosen under specific criteria such as the 

cities’ population census, the characteristics of the terrain and the location of the existing 

infrastructures. The design of a bridge, a station and a tunnel took place in order to present 

the basic form of the projects’ infrastructures. After the completion of the structural part, 

the train timetables, the business plan and vehicles were suggested. In addition, the 

graphical presentation of the railway line and the trains’ allocation plan were sketched.  

The presentation of existing or upcoming similar projects, as well as the recommendations 

for improvements, added an extra argument to the assumption of this thesis which was the 

high possibility of the future success of the Cretan railway project.  

To conclude, this thesis showed that the proposal for the construction of a railway line in 

Crete is possible to come true, only if several barriers could be tackled. Overall, such a 

project would benefit the island and could become the motivation for analogous projects in 

other Greek islands as well.  

 

5.2 Recommendations for further work 

 

This report might become the basis or the source for the completion of another research in 

the future. Thus several recommendations for further work are described in the next 

paragraphs.  
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As any project, this thesis was written under certain limitations. An effort was made for the 

cover of as many aspects of the proposed railway as possible.  The big scale of the project 

included a large number of sections such as the economical, technical, operational, 

feasibility, environmental and forecast study. However, the academic timeline and size of a 

Master thesis is limited. Therefore the depth of each one of the mentioned sections had to 

be specific. Judging by the above, a deeper investigation on specific chapters could be done 

in the future, fact which would increase the accuracy and credibility of the results.  

According to this research the construction of a railway in Crete would face several non 

technical problems such as the negative local attitude and the KTEL competition. 

Considering that there are known methods to solve any technical difficulties, a further work 

could take place in order to recommend methods or policies for the elimination of the social 

restraint to the project.  

The suggestion of this thesis is the construction of a railway line in Crete. A further study 

could examine the implementation of other forms of transport on the island, such as water 

buses or hydroplanes. Perhaps the implementation of other forms of transport will be 

proved to be more sustainable than the train. In addition an even further research could be 

done for the implementation of Tram lines in several Greek islands that suffer nowadays by 

car congestion because of the big number of tourists during the summer period. 

As in any study, there are gaps and several uncovered sections in this thesis also. One of the 

goals of the academic research though, is to improve and optimise the current knowledge in 

order for people to construct more useful, environmental friendlier and more sustainable 

projects.  
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Appendix A 

 

   

       

 

A.1. Cover page, timetables and map of Crete with the suggested high-speed railway line 

(library of TEE Athens, ’Study for new railway lines 3317’, Dimitrios – Anargyros  

Protonotarios). 

 

 

 

 

 



2 

 

Appendix B 

 

                            

B.1. Entrance of the coach station                     B.2. Landscape between Chania-Rethymnon                                                                         

Chania 

                                     

B.3. Landscape between Chania and                  B.4. Rethymnon coach station                                                                                                                                                                                                          

Rethymnon    

                                 
B.5. Landscape between Rethymnon                 B.6. Iraklio coach station                                                                                                                                                                                                                                                                                        

and Iraklio                                                 
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Appendix C 
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Appendix D 

 

 

Curve 1 (C1) Curve 2 (C2) Curve 3 (C3) Explanations 

Φ1= 150° Φ2= 160° Φ3= 172° Angle of track curve 

R= 1.100 m R= 1.100 m R= 1.800 m 
Horizontal radius in meters 

(landscape) 

Rcm = 22 cm Rcm = 22 cm Rcm = 36 cm 
Horizontal radius in centimetres 

(paper) 

O1= 19° O2= 19° O3= 18° Angle of design curve 

TC1= 75 m TC2= 75 m TC3= 120 m 
Length of transition curves        

(on each side) 

ΦL1= 350 m ΦL2= 360 m ΦL3= 540 m 
Total length of curves including 

transition curves 
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Vmax= 160 km/h Vmax= 160 km/h Vmax= 200 km/h 
Maximum design speed for non 

tilting trains 

Vmax.t= 170 km/h Vmax.t= 170 km/h Vmax.t= 200 km/h 
Maximum design speed for tilting 

trains 

K= straight sections - Total length: 4.175 m 

 

Table D.1. High analysis map 1; technical information. 

 

 

 

Curve 1 (C1) Curve 2 (C2) Curve 3 (C3) Curve 4 (C4) Explanations 

Φ1= 162° Φ2= 165° Φ3= 150° Φ3= 118° Angle of track curve 

R= 775 m R= 1.800 m R= 625 m R= 625 m 
Horizontal radius in meters 

(landscape) 

Rcm = 15,5 cm Rcm = 36 cm Rcm = 13,5 cm Rcm = 13,5 cm 
Horizontal radius in centimetres 

(paper) 
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O1= 24° O2= 18° O3= 37° O4= 62° Angle of design curve 

TC1= 70 m TC2= 120 m TC3= 100 m TC4= 210 m 
Length of transition curves (on 

each side) 

ΦL1= 320 m ΦL2= 540 m ΦL3= 425 m ΦL4= 750 m 
Total length of curves including 

transition curves 

Vmax= 120 

km/h 

Vmax= 200 

km/h 

Vmax= 120 

km/h 

Vmax= 120 

km/h 

Maximum design speed for non 

tilting trains 

Vmax.t= 140 

km/h 

Vmax.t= 200 

km/h 

Vmax.t= 140 

km/h 

Vmax.t= 140 

km/h 

Maximum design speed for 

tilting trains 

K= straight sections - Total length: 4.795 m 

 

Table D.2. High analysis map 2; technical information. 

 

 

 

 

 

 



8 

 

Curve 1 (C1) Curve 2 (C2) Explanations 

Φ1= 122° Φ2= 112° Angle of track curve 

R= 1.100 m R= 1.100 m Horizontal radius in meters (landscape) 

Rcm = 22 cm Rcm = 22 cm Horizontal radius in centimetres (paper) 

O1= 50° O2= 50° Angle of design curve 

TC1= 300 m TC2= 350 m Length of transition curves (on each side) 

ΦL1= 950 m ΦL2= 1.100 m Total length of curves including transition curves 

Vmax= 160 km/h Vmax= 160 km/h Maximum design speed for non tilting trains 

Vmax.t= 160 km/h Vmax.t= 170 km/h Maximum design speed for tilting trains 

K= straight sections - Total length: 4.440 m 

 

Table D.3. High analysis map 3; technical information. 
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Appendix E 

 

 

 

List of symbols 

 

m: meters 

t: tonnes 

V: velocity 

TC: transition curve 

R: radius 

 

 

 

List of abbreviations 

 

BEP: Brake Even Point is the point at which cost or expenses and revenue are equal 

BOAK: North Crete main highway 

B.O.T: Build, Operate, Transfer  

B.O.O.T: Build, Own, Operate, Transfer 

B 70 s: Beton 70 sleepers (particular type of concrete sleeper) 

DEH: the Greek Public Power Corporation S.A. 
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E.B.E Crete: Cretan Chamber of Commerce and Industry 

EGNATIA ODOS S.A.: Private infrastructures Construction Company located in Greece 

EKAB: Emergency Health Care Centre, Greece 

ELSTAT: National Statistics Authority 

EMU: Electric Multiple Unit (railcar or self-propelled train) 

ERGOSE: Greek railways Construction Company 

ESPA: European Development Funding Programme 

ETCS: European Train Control System 

EU: European Union  

GAIOSE: Greek railways Real Estate Company 

GAM: Geographical Authority of the Greek Military 

GDP: Gross Domestic Product (wealth of an area) 

GSM-R: Global System for Mobile communication - railways 

KTEL: Cretan Coaches Consortium 

KTH: Kungliga Tekniska Hogskolan (The Royal Institute of Technology, Sweden) 

NTUA: National Technical University of Athens  

O.S.E: Greek Railways Organisation 

PFI: Private Finance Initiative 

Rail.One: German railway track industry 

RFCA: Railways fan club of Athens 

Rheda 2000: Type of slab track 

RMC: Regina Mediterranean Creta 

SIDIROTROXIA: Greek railways magazine  

TEE: Institute of Greek Civil Engineers 

TEI Crete: Technological Educational Institute of Crete 

TRENOSE: Greek railways Operation Company 

TUC: Technical University of Crete 

UIC: Classification of rails according to their weight per meter  

WTP: Willingness To Pay method  

 

 

 

 

 

 


