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1. GENERAL FRAMEWORK OF THE PROJECT  

 

1.1 New AFCS - OASA 
The Athens Urban Transport Organization (OASA) is currently running a PPP 
Contract for a project that embodies the design, funding, installation, testing, 
operation, operation support, maintenance and technical management of a Unified 
Automatic Fare Collection System (AFCS) which will cover all transport modes of 
Athens (buses, trolley buses, tramway, Metro Lines 1, 2 and 3 and suburban 
railway). The system’s key feature is the electronic ticket, which will give a decisive 
push to the public transport system, shall minimize ticket evasion and shall offer a 
substantial assistance to all transport studies and activities by providing a detailed 
record of passenger trips. 
 
In particular, OASA’s Contractor – Private Sector Partner (PSP), has undertaken the 
following tasks: 

 Design, installation, ensuring the full / uninterrupted operation and technical 

management of the system  

 Preparation of the necessary designs for the installation of the new equipment 

needed for the smooth operation of the system and the integration of the 

existing infrastructure into the new complete AFC System.  

 Ensuring the correct and reliable operation of the new equipment, at specific 

availability rates 

 Maintenance of the system and its components  

 System and equipment customization in view of implementing the applicable  

fare types and the policies related to fare pricing, control and distribution, as 

decided by OASA. 

 Technical support of the system, which shall address the periodical system 

upgrades, as well as the staffing of the system control centers throughout the 

contract duration 

 Personnel training on system operation  

 Procurement / printing of the initial quantity of the electronic “card”, as well 

as initial procurement of the “Multiple” ticket, either pre-loaded or not  

 Insurance coverage for the equipment and other installations and systems 

comprising the AFC System and forming the PPP Contract scope, covering the 

project both during its design and construction stage, as well as during its 

operation maintenance period. 
 

More specifically, for each station on the Metro Lines 2 and 3 the Contractor – 
Private Sector Partner (PSP) shall install: 

 Access control Gates 

 Station Management Center (SMC) 
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 In parallel, the existing ticket issuing machines shall be upgraded so as to 

accept smart cards – electronic tickets. 

1.2 E/M Metro Systems interoperability with OASA’s AFCS 
In this framework and in order to ensure interoperability among: 

 the new systems of the AFCS (mainly the access control gates) 

 the local (in stations) and central (in the OCC) gate control systems  

 the already installed (earlier contracts) in the stations E/M systems for fire 

detection, Building Control & Automation Systems (BACS), direct telephones 

(DLT), data transmission (ΟΤΝ), cameras (CCTV), clocks and power supply 

system 
 

the aforementioned existing and operating E/M systems in the stations along Lines 2 
and 3 must be amended and upgraded, with the view of finally achieving the smooth 
and safe operation of OASA’s AFCS, ensuring primarily the safety of the passengers  
both during normal operating conditions, as well as in emergency conditions which 
will likely call for passenger evacuation.  
 
The above interfaces shall me implemented as follow: 
 
Specifically : 
 

 The fire detection systems must be interfaced with the new AFCS, so that - in 

case a fire is detected – the gates will open automatically in order to facilitate 

passenger evacuation procedures. It is stressed that the Metro network is 

served by five distinct providers / installers of fire detection systems, each one 

being responsible for a distinct geographical area of the Lines 2 & 3 network; 

even though the general architecture and operational requirements are similar, 

a different technical approach is generally required in terms of DFD, required 

new equipment and implementation, as well as different software for each 

case. Certainly, any amendments to existing E/M systems shall be carried out 

in a manner not affecting their current functions and capabilities. Among the 

amendments to the fire detection system will be the interfacing between the 

fire detection systems with the stations BACS. The scope of the amendment to 

the fire detection systems also includes the relevant preliminary safety 

assessment on a design level, so as to ensure that the combined AFCS, Fire 

Detection and BACS systems achieve the required SIL levels. 
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 The BACS systems must be interfaced with the new AFCS, so that  in case of 

an emergency (e.g. activation of fire scenarios) the gates will open 

automatically in order to facilitate passenger evacuation procedures. It is 

stressed that the Metro network is served by two distinct providers / installers 

of the BACS systems, each one being responsible for a distinct geographical 

area of the Lines 2 & 3 network, namely one for the Base Project (Sepolia – 

Dafni on Line 2 and Ethniki Amyna on Line 3) and one for all other 

extensions. Even though the general architecture and operational requirements 

are similar, a different technical approach is generally required in terms of 

DFD for the required new equipment and implementation, as well as different 

software for each case. Certainly, any amendments to existing E/M systems 

shall be carried out in a manner not affecting their current functions and 

capabilities. Among the amendments will be the interfacing between the 

BACS  and the respective fire detection systems in the stations. The scope of 

the amendments to the BACS systems also includes the relevant preliminary 

safety assessment on a design level, so as to ensure that the combined AFCS, 

Fire Detection and BACS systems achieve the required Safety Integrity Levels 

(SIL) 

 

 

 The direct telephone system is mainly required for the normal operation of the 

stations and is related to the option that must be provided to the passengers to 

directly communicate with the personnel of each station at the gate control line 

area, whenever the passengers are unable to pass through the gates to either 

enter or exit the station (faulty electronic tickets or cards, inability to exit from 

the gates etc.). One DLT shall also be installed near the Fireman Box in each 

station.    

 

 The data transmission system (OTN) is required in order to serve the great 

number of new telephones to be installed in the stations and their connection 

to the OCC, but also for data transmission purposes as required by the 

amended BACS system in the 19 Base Project Stations. 

 

This system shall be amended – upgraded by means of this contract and shall 

require new equipment in all stations and the OCC, as well as upgrading of the 

existing software. 

 

 The cameras – CCTV system is mainly required in order to provide the 

capability for automatic activation of the surveillance cameras at the control 

line area of the new access gates in each station and, thus, to provide the 

capability to the Station Master and the OCC for immediate surveillance on 

the line, in case one or more gates fail.  
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 The Clock system must be connected to the AFCS system so as the new AFCS 

system is synchronized with the existing E/M systems in each station, in order 

to provide a more precise recording of the time of all events and functions, 

especially in case of failures or incidents that require special addressing and/or 

subsequent investigation.   

 

 The power supply system must be expanded/amended so as to feed the new 

AFCS system without affecting the operation of the existing E/M systems. 

These amendments shall be carried out by the PSP – OASA’s existing 

Contractor.     

 
Before any works are executed, the required interfaces, the methodology for their 
implementation, the new software and all relevant tasks must be designed at a DFD 
level, in cooperation with the original suppliers of the operating E/M systems.  
 
All the above works shall require the cooperation with the PSP Contractor of OASA 
(TERNA – LG), at a technical and operation level, as well as with STASY S.A., 
because the systems to be amended must not loose their functionality at any given 
time period other than the night time engineering hours, after a detailed planning in 
terms of time and technical matters. 
 
The amendments to the above E/M systems and to their connections with the AFCS 
system will be followed by individual and combined tests, which will demonstrate  that 
the original function of each E/M system has not been altered, but also that the new 
operational requirements are met after each system is connected with the AFCS.  
 
Finally, in parallel to the above activities and until their completion, an overall and 
independent safety assessment shall be required (by a specialized independent 
safety assessor) for the entire combined AFC system – E/M systems for: 
 

 The layout of the gates in the stations and their operation both during normal 

and emergency conditions;  

 The safety and compliance with the required SIL levels as regards the 

connections and the combined operation of the AFCS with the E/M systems of 

the stations.  
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2. SCOPE OF THE PROJECT  

 

2.1 Purpose  
 
The scope of this Project is the amendment – expansion and upgrading of the data 
transmission (OTN) system in 36 underground Metro stations currently in service, so 
as:  
 

 to cover the requirements for data transmission among the stations and 
the OCC related to the installation of 122 additional DLT telephone sets 
on either side of the gate control line and at the Fireman’s Box (FB) in 
each station.  

 to provide a data transmission communication channel between the 
stations and the OCC for the BACS system in the 19 stations of the Base 
Project (Sepolia – Dafni on Line 2 and Ethniki Amyna – Monastiraki on 
Line 3).  

 
The new DLT telephone sets as well as any eventual new equipment for the BACS 
system in the 19 stations of the Base Project shall be installed by independent 
Contractors.  
 
More specifically, the scope of the Project shall incorporate the design, the supply of 
the new required interface and data transmission equipment (power supply units, 
PCBs, nodes, cabling etc.), the software and its required amendments and upgrading 
at a local and central (OCC) level, testing and commissioning of the amended and 
upgraded OTN system.  
 
The new Direct Line Telephone sets near the gates shall be used by the passengers, 
enabling them to communicate with the Station Master or the OCC.  
 
The 122 new required DLT sets are allocated as per the following tables.  
 

L I N E    2 
  

No. STATION CONTROL LINES TELEPHONE SETS 

1 ANTHOUPOLI 2 5 

2 PERISTERI 1 3 

3 AG. ANTONIOS 1 3 

4 SEPOLIA 1 3 
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5 ATTIKI 1 3 

6 LARISSA 1 3 

7 METAXOURGIO 1 3 

8 OMONIA 3 7 

9 PANEPISTIMIO 2 5 

10 SYNTAGMA 1 3 

11 ACROPOLI 1 3 

12 SYNGROU - FIX 1 3 

13 NEOS KOSMOS 1 3 

14 AG. IOANNIS 1 3 

15 DAFNI 1 3 

16 AG. DIMITRIOS 2 5 

17 ILIOUPOLI 1 3 

18 ALIMOS 1 3 

19 ARGYROUPOLI 1 3 

20 ELLINIKO 1 3 

                         TOTAL 25 70 
 

 

L I N E    3 
  

No. STATION CONTROL LINES TELEPHONE SETS 

1 DOUK PLAKENTIAS 1 3 

2 HALANDRI 1 3 

3 AG. PARASKEVI 1 3 

4 NOMISMATOKOPIO 1 3 

5 HOLARGOS 2 5 

6 ETHNIKI AMYNA 1 3 

7 KATEHAKI 1 3 

8 PANORMOU 1 3 

9 AMBELOKIPI 1 3 

10 MEGARO MOUSIKIS 1 3 

11 EVAGGELISMOS 1 3 

12 SYNTAGMA     

13 MONASTIRAKI 2 5 
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14 KERAMIKOS 1 3 

15 ELEONAS 1 3 

16 EGALEO 1 3 

17 AG. MARINA 1 3 

                         TOTAL 18 52 
 
The Contractor of OASA (ΤΕRΝΑ-LG) shall supply and install the DLT sets and their 
wiring to the MDF panel in Telecommunications room (3.4 t) of each station for the 
sets to be installed on both sides of the control gates in each station. This concerns 
86 out of 122 totally. The telephone sets to be installed near the FBs in each station 
(36 out of 122 sets), as well as the overall upgrading of the local and central DLT 
system by means of additional equipment or software for the entire number of the 
new DLT sets, shall be provided by an independent Contractor. The amendments 
and upgrading to the BACS system in the stations shall also be implemented by a 
separate Contractor. The OTN system shall be interfaced and shall serve all three of 
the above sub-systems (2 DLTs and one BACS) for data transmission purposes.  

 

2.2 Designs 
 

The Contractor shall be responsible for the Detailed Final Designs dealing with all 

necessary upgrades, amendments and additions to the equipment, new interfaces, 

software amendments or new software, as required, new materials, new cable routing, 

installation procedures, test and commissioning procedures. The requirements set 

forth in this specification must be viewed as the minimum requirements. 

 

In order to prepare the above designs, the Contractor’s immediate cooperation with 

the following agents must be ensured: 

 

 OASA’s Contractor (ΤΕRΝΑ – LG) who installs the access gates and the AFC 

system;  

 The Operations Company STASY S.A., because the existing operating OTN 

system may need to be amended in time windows to be specified by STASY 

S.A. without loosing the functionality of the original system during the Metro 

service hours; 

 An independent Contractor who shall amend, supplement and upgrade both 

locally and centrally the BACS on the section of Lines 2 & 3 which concerns 

the 19 stations of the Base Project;  

 

This cooperation shall be achieved through AM and OASA as required. 

 
The designs shall incorporate the adopted standards, design reports, operational 
analysis of the amended system, calculations, single/multi line diagrams, connection 
diagrams, plan views of cable routing in each station (at a grid to be provided by AM), 
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MSSs for each piece of material and equipment to be incorporated in the Project, 
installation and testing procedures and methodologies, FAT, SAT and SIT testing 
procedures, as well as all other items required at a design level for the Project’s 
implementation. 
 
All the above items shall be submitted to AM for approval. All employed symbols, 
abbreviations and code names shall be described in the drawings. The designs shall 
be precise, concise, easily understood, with sufficient information to provide a full 
understanding of the functionalities and the characteristics of the new combined 
system.  
 
After the construction and successful testing of this system, the “As Built” drawings 
shall be submitted.    
 

The design approval codes are the following:  

 

Code 1 :  “APPROVED” or “APPROVED AS NOTED”:  

The design is approved, the works can be executed. In case the submittal 

receives comments of minor importance, AM can approve it with Code 1 

– “Approved as noted” without the need for resubmission, but these 

comments shall be incorporated in the “As Built” drawings.   

 

Code 2 :  “REVISE AND RESUBMIT”:  

Works cannot be executed. The design shall be revised and resubmitted 

incorporating the comments, corrections and remarks of AM.  

 

Code 3:  “REVIEW NOT NECESSARY”:  
  Review of the submittal is not necessary.  

Each design shall be submitted in three (3) copies and in a digital form (CD or DVD) 

in two (2) copies. 

 
Once the designs are approved, any design changes shall be submitted for approval 
and, after approval by AM, they shall be incorporated in the “As built” drawings.  

 

3. EXISTING OTN SYSTEM INSTALLED IN THE METRO NETWORK  

 
A Digital Data Transmission System OTN – Open Transmission Network has been 
installed on Lines 2 & 3 of the Metro network; the supplier was OTN Systems (former 
SIEMENS – ATEA); in other words, all stations, selected ventilation shafts, depots 
and the Operation Control Center (OCC) have been equipped with OTN nodes (racks 
19’’, mountable node chassis 38 HU). 
 
The fiber optics transmission system of all Athens Metro stations and depots is 
available for voice, data, image transmission and LAN (local networks for p/c 
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connection), through the Fiber Optics Cables system; the central point of the system 
is the OCC at Syntagma Station. 
 
The system is of modular type, fully redundant, highly available, easily maintainable, 
expandable, re-configurable, and flexible (all types of connections). 
 
The OTN transmission system equipment is installed in the telecommunications room 
of each station, so as to serve the communication of the automatic telephones, the 
direct telephones, data, the public address system, the power remote control system, 
the fare collection system, etc. To this end, the necessary interfaces have been 
provided.  
 
The system consists in two separate fiber optics transmission loops, one for Line 2 
and the other one for Line 3. For redundancy reasons, the OTN nodes of each loop 
are interfaced via a fiber optics double ring, with the use of the “hopping” mechanism. 
 
For controlling the OTN rings, the OTN system shall be equipped with an OTN 
Management System (OMS) that operates on a Microsoft Windows NT platform, 
which is located in the Syntagma OCC equipment room. 
 
The current 589.824 Mbps (OTN600) bandwidth can be increased at 2.5 Gbps by 
changing the optics cards in the OTN nodes.  
 
At this phase, the OTN system provides support to the following systems, namely:

  

PABX Connection of the PABX remote terminals through 2.048 
Mbps (E1) (ITU-T G703) links  

Direct Line 
Telephones (DLT) 

12LVOI-T & P PCB cards (two interface circuits (ITU-T 
G712) for the connection of the Traction Current Removal 
(TCR) analogue telephone sets with the PABX at Syntagma 

CCTV Connection of the OTN with the CCTV system via high 
quality video cards (cards VID4-IN-X and VID4-OUT-X). 

Communication ports RS485 (multidrop, outband) are 
provided for the transmission of the PTZ operation control 
signal of the cameras. 

In addition, for signalling reasons, ports RS422 (point to 
point and/or multidrop) are also provided. 

Public Address 
System (PA) 

Connection of the PA System with the OTN through high 
quality sound cards (HQ-AUD-M and S cards) up to 15 kHz.  

In addition, for signaling purposes, the ports are equipped 
with RS 422 communication ports (point to point and/or 
multidrop), (to control the local amplifiers of the PA system). 

Power Romote RS485 (PROFIBUS) interface cards are provided for the 
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Control System 
(PRCS) 

PRCS system 

Environmental Control 
System (ECS) 

Fast Ethernet ET-100 (IEEE 802.3) interface cards are 
provided for the ECS system 

Automatic Fare 
Collection System 
(AFC) 

Fast Ethernet ET-100 (IEEE 802.3) interface cards are 
provided for the AFC system 

Information 
Management System 

Fast Ethernet ET-100 (IEEE 802.3) interface cards are 
provided for the Information Management System 

 
 

4. TECHNICAL AND FUNCTIONAL REQUIREMENTS AND SPECIFICATIONS  

 
The main technical and functional requirements and specifications for the expansion, 
upgrading and functional interface of the OTN system are the following:  
 
1. The Contractor shall design, supply, install, test and commission the appropriate 

equipment and software in all stations and in the OCC, so as to ensure functional 
interface of the new DLTs in all stations. The DLT cabling shall terminate at the 
MDF panel (in the telecommunications equipment room 3.4t) accommodating the 
local OTN (data transmission) system (PCB ITU-TG.712 of the OTN). In addition, 
he shall also ensure that the OTN transmission system shall connect the DLT sets 
in all stations with the central DLT automated telephone system (ALCATEL 
OMNIPCX 440) by means of OTN ITU-TG.712 central interface card in the OCC 
in Syntagma Station, room 2.14.3. This new equipment may include special OTN 
PCBs, OTN nodes, power supply units – UPSs, racks, cabling and all other 
required items.  

 
2. The upgrading and expansion of the OTN equipment in all Metro Stations and in 

the OCC/Syntagma shall be based on a design and inventory of all existing free 
cards/ports and, in general, of all available resources. Upon completion of the 
upgrades, the free OTN ports for DLT telephones shall not be less than 10% of 
the total ports per area.  

 
3. The Contractor shall provide the possibility for data transmission between the 

BACS system in the 19 stations of the Base project and the central BACS System 
in the OCC, via the existing or new cards, connections, cabling, software and 
anything else required locally in stations and centrally in the OCC.  

 
4. All new cables shall be fire resistant, low smoke emission halogen free cables.  
 
5. The Contractor shall use the existing cable trays in the stations and the OCC for 

cable routing as required. It is clarified that in all stations, the new cabling running 
from new DLT sets to the MDF panel in telecommunications room 3.4t shall be 
installed by TERNA-LG, OASA’s Contractor (sets on either side of the gates), 
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while the DLT sets near the Fireman Box shall installed by the DLT Contractor. 
These two cable runs shall terminate in existing MDF panels in the stations.  

 
Wiring from each MDF panel to the OTN system shall be supplied by the DLT’s 
Contractor, but all required connections on the OTN side shall be implemented on 
the basis of this contract by providing locally and centrally equipment/software, 
and any other items, as required, in order to accommodate the new telephone 
sets.  

 
Visible cable routing or cable trays / conduits in station public areas are not 
allowed. Wherever new cable routing must run through fire rated walls, any drilled 
holes must be sealed with special fire rated mortar. 
 

6. All interventions/ expansions/ modifications to equipment and/or software shall not 
affect at all the functionality and capabilities of the data transmission system 
(OTN), in its current form. 

 
7. The addition of telephone sets in all stations shall generate the need for additional 

PCB(s) to the local data transmission system and/or PCB(s) to the central OTN 
equipment in the OCC. When the DLT design is finalized, the relevant information 
shall be passed to the independent Contractor for the upgrade of the OTN system, 
who, in cooperation with AM, shall take all steps to supply the PCBs or other 
equipment necessary for the operation of the DLTs.  
 

8. The interface works shall be followed by the SAT and SIT tests which shall 
demonstrate the proper operation of the new telephone sets (as well as shall 
reconfirm the proper operation of the existing telephone sets). 

 
9.  Works for the implementation of the Project on the operating Metro network are 

permitted to be executed as follows:  

 Works on equipment and software of the operating OTN system shall be 
executed during the night engineering hours (00.30 – 04.30); 

 Works in technical rooms of the stations can be executed any day and time; 

 Works in public areas (e.g. cable routing/pulling) shall be executed during the 
night engineering hours (00.30 – 04.30); 

 The possibility to close down the stations for short periods of time (few days) 
for the safe and swift execution of the works for gates installation is open to 
examination.  

 
The working hours of the Joint Venture to install the access gates has not yet 
been defined, but the option will be examined to execute works in phases during 
the station operation hours (obviously during night hours, too), while a short-
lasting closure of the stations (successively) is not excluded for the time being in 
view of the rapid and safe installation of the gates. Therefore, on the basis of the 
above assumptions, the parallel execution of works is not ruled out.  

 
10. Upon completion of the Project, the following items must be delivered to AM:  
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a) All functional information of the new upgraded and expanded OTN system;  
b) Modifications/upgrades to the Operation and Maintenance Manuals of the 

OTN system, as required, possibly in the form of an Appendix to the 
original Manuals. The requirements of the above point (a) can be included 
in these Manuals;  

c) “As Built” drawings of the new/additional routing cable layouts and new 
cable layouts, as well as single/multi-line drawings for each station;  

d)  A list with the required spare parts;  
e) There will be a 3-year good performance guarantee and any failures during 

this period shall be at the Contractor’s cost.  
 

5. TESTS 

5.1 Site Acceptance Test (SAT) 
 
Upon completion of all required works of the Contractor for the modification and 
expansion of the data transmission (OTN) system in the framework of the installation 
of the AFCS gates by TERNA – LG / OASA, the Site Acceptance Test (SAT) of the 
system shall be carried out in each station.  
The purpose of these tests is to verify the specified functions and interface 
requirements of the OTN system locally and centrally.  
 
The time schedules of the SAT tests shall be developed by the Contractor and 
submitted to AM for approval.  
 

5.2 System Integration Tests (SIT) 
 
The System Integration Tests (SIT) shall be carried out after the successful 
completion of the SAT tests in all stations.  
 
The time schedules of the SIT tests shall be developed by the Contractor in 
cooperation with the DLT Contractor, as well as with the Gates Contractor (TERNA – 
LG) and shall be submitted to AM for approval,  
 

The purpose of these tests is to verify of the combined functions with the new DLTs, 

in all stations. 
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