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General information on the RUBIN 
project 
 
Automatization of the Nürnberg 
metro: the key to intelligent mobility – 
a model for metro cities worldwide 
 
 
 
VAG Verkehrs-Aktiengesellschaft Nürnberg will start 

operations of Germany’s first fully-automated metro on June 

14, 2008. It will be in service on the new U3 metro line 

between Maxfeld metro station in the north and Gustav-

Adolf-Straße station in the southwest. In the so-called mixed 

operation during phase 1, the automatic metro will use 

sectors of the rail network and six stations of the existing U2 

metro line. On a worldwide scale, this is unique. In phase 2, 

following the inauguration of the U3 line, the entire U2 line 

(from Röthenbach to the airport) will also be converted to 

automated operation while in service. On the whole, VAG 

believes this venture to add service and larger travel 

offerings for the passengers as well as advanced technical 

reliability and lower operational costs.  

 

With the automatic operation, VAG will be able to deploy the 

trains according to demand: after the transition of the U2 line 

to automatic operation it will, for example, be possible to 

deploy the trains between Rathenauplatz and Rothenburger 

Straße in intervals of up to 100 seconds when large numbers 

of passengers must be transported. Hence, passengers’ 

waiting times can be reduced, and more passengers can be 

transported.  

 

The project, titled RUBIN (Implementation of an Automated 

Metro in Nürnberg), is implemented by VAG – upon order of 

the City of Nürnberg – and Siemens as the general 

contractor. The RUBIN project was initiated in 2001. Prior to 
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the commencement, implementation possibilities were 

assessed and evaluated in the feasibility study titled 

SMARAGT.  

 
The new U3 metro line 
The new U3 metro line encompasses a 3.4-kilometer-long 

northern branch leading from Rathenauplatz station to 

Nordwestring; there will be five new metro stations along this 

branch. The station at MaxfeId will be inaugurated in the 

course of the first construction phase. Construction on the 

metro stations Kaulbachplatz and Friedrich-Ebert-Platz is 

underway, and it is estimated that they be inaugurated by 

2011.  

 

The southern branch is planned to go from the Rothenburger 

Straße to the Gebersdorf stations. Over 4.7 kilometers, it will 

also have five new stations. The Sündersbühl and Gustav-

Adolf-Straße metro stations have already been completed. 

The next steps are momentarily being discussed. 

 

The northern and southern branches will be linked by the so-

called main line of the existing U2 metro line between the 

Rathenauplatz and Rothenburger Straße stations. This line 

has a length of 3.5 kilometers and six stations. 

 

What is particularly positive for the automatization project is 

the fact that, after the construction of only three new stations, 

the U3 will offer an aggregate line of 6.1 kilometers and nine 

stations already in the first construction phase, providing the 

passengers from the onset with an attractive line section 

which, according to calculations, will have overall positive 

effects on inner-city traffic. 
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Favorable point of departure for the automatization 
The prerequisites for the introduction of an automatic metro 

in Nürnberg were extremely favorable. The third metro line 

was built from scratch; thus, it was possible to equip it for the 

automatic operation, which has definite advantages with 

regard to the fact that the inner-city metro lines have reached 

their tolerance limits during rush hours. Automatization was 

also required due to the problems of intertwining at the 

interface of the U2 and U3 lines at Rathenauplatz and 

Rothenburger Straße. 

 

In addition, VAG had to procure new metro vehicles, firstly 

because the U1 line in Fürth was repeatedly extended in the 

past years. The last addition was the Hardhöhe metro station 

in December 2007. Secondly, the first vehicles, which have 

been in operation since the inauguration of the U1 in 1972, 

have reached the limit of their lifecycles. 

 
Costs and financing  
The project, whose first construction phase will cost a total of 

approximately 325 million euros, is mainly financed by the 

Federal Republic of Germany, the Federal State of Bavaria, 

the City of Nürnberg and VAG. Costs for the tunnel and 

station construction of the U3 line for the new stations at 

Maxfeld, Sündersbühl and Gustav-Adolf-Straße as well as 

for the respective line sections amount to 115 million euros. 

The Federal Republic of Germany and the Federal State of 

Bavaria will assume 85 percent of the eligible costs. The 

automatization of the new U3 line between Gustav-Adolf-

Straße and Maxfeld and the transition of the U2 line to 

automatic operation will cost approximately 90 million euros. 
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This amount includes the planning costs accrued with the 

City of Nürnberg and VAG. The Federal Republic of 

Germany and the Federal State of Bavaria will subsidize 

these investments with 87.5 percent of the eligible costs. The 

procurement of the 32 new metro trains of the DT3 

construction series amounts to 120 million euros, 50 percent 

of which will be borne by the Federal State of Bavaria. The 

remaining cost for the new lines and the equipment for 

automatic operation will be assumed by the City of Nürnberg. 

The vehicles will be procured by VAG. 

 

If the U3 line is built from Gebersdorf in the city’s southwest 

to Nordwestring, as has been planned, the automatization 

will cost a total of 110 million euros; 140 million euros will 

become due for the procurement of a total of 37 DT3 cars 

then required, and 360 million euros will have to be paid for 

the line and station construction. 

 

Profitable and attractive 
Even though investment costs are higher, the fully-

automated metro bears lower operational costs for VAG and 

the City of Nürnberg as contractor for the public transport 

system than a conventional metro operated by a driver. Due 

to optimized acceleration, driving and braking, automatically-

operated vehicles require less energy. Times used for turn-

arounds are significantly shorter, and the vehicles can be 

deployed according to demand at any time. In addition, the 

operation of the U3 does not require employing new drivers, 

which will take a significant burden off the largest expense 

item of the whole operation – personnel cost.  

 

Drivers whose service as navigators is no longer required 

due to the automatization of the U2 will be qualified as 
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service staff and will be available to the passengers as 

contacts persons along the line. This should have a positive 

impact on the passengers’ feeling of safety.  

 

In addition, the staff at the new customer and system service 

will be available on site to remedy disturbances and/or to 

organize further assistance. They can also control the 

vehicles via the emergency conductor panel. 

 

The computer at the wheel 
Steering and monitoring of the automated operation is done 

via state-of-the-art technology. A large number of computers 

in the vehicles, along the line, in the signal box and in the 

Operations Control Center require exact coordination. They 

exchange data and, thus, set the processes in motion. The 

monitoring computers are so-called 2-out-of-3 systems, i.e., 

all systems are built up in a redundant manner, and, at any 

time, two computers must achieve the same result for one 

process.  

 

In the future, all processes – starting, accelerating, braking 

and the opening and closing of doors – will be controlled 

automatically. All trains and stations will be monitored 

continuously. If necessary, trains are stopped immediately. 

The staff at the VAG Operations Control Center will be 

informed about all processes at all times and can become 

active when necessary.  

 

Additional safety for the passengers – and, thus, for the 

operation – will also be ensured by means of the 

automatically-reversing doors equipped with sensors as well 

as with the surveillance of the entire platform and track 

areas. High-frequency transponder waves will be used in 
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these sectors to permanently analyze situations and to 

immediately register if an object or a person falls on the 

tracks. In such case, the approaching train will be stopped 

within fractions of a second.  

 

Test operation: 2004 through 2007 
Following the conventional commissioning of the vehicles, in 

the summer of 2004, Siemens also started automatic 

operation on the vehicles. For this purpose, Siemens 

retrofitted a 700-meter long test track at the VAG metro 

workshop in Langwasser.  

 

In the first phase, the tests included the interaction of the 

vehicle computer and the wayside equipment from A to Z. 

The complexity of this interaction shows in the fact that 

virtually all of the computers on the vehicles, along the 

routes and at the VAG Operations Control Center 

communicate with each other. The first baby steps were 

executed on the test track.  

 

From the beginning of 2005 onwards, the Siemens team also 

operated the DT3 in automatic operation in the line system; 

in the beginning, the tests were restricted to the new stations 

of the U3 metro line. After some time they were extended to 

the U2 line. The first tests were only executed at night when 

no regular trains were operating and were then extended to 

mixed operations outside of rush hours and, ultimately, to the 

day time.  

 

In the initial phase, Siemens conducted serial tests; in order 

to adhere to the specified project duration, however, they 

started to carry out parallel tests in 2005. The parallel testing 

resulted in increased complexity, and more problems were 
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caused than solved. In consequence, after the change in 

schedule was announced at the beginning of March 2006, 

Siemens divided the project into hierarchically designed 

sections in order to test the functions in sequences. These 

tests were crowned with success, as the project progress 

demonstrated from the summer of 2006 onwards.  

 

Trial operation: the last hurdle 
On April 20, 2008, the RUBIN project reached another 

milestone. The three-month trial operation on the new U3 

metro line U3, for which VAG was responsible, was 

successfully completed. VAG started the trial the week 

before Christmas 2007 with preparing works. The actual 

phase then began in mid-January 2008.  

 

The aim of the trial operation was to ensure that both the 

system and its operation function seamlessly. The focus was 

no longer on the system alone, but increasingly on the 

operational processes as well as on the people controlling 

the system. With regard to the overall system, stability and 

availability were thoroughly tested during the trial operations, 

and all processes were once again simulated and verified. 

The main questions: do all systems – in the Operations 

Control Center, along the line and on the vehicles – react as 

they should? How well do system availability and stability 

work? Do the user panels and tools used by the controllers 

at the Operations Control Center require optimization? Are 

the processes set down for individual breakdowns 

coordinated?  

 

In order to achieve reliable results, the entire system as well 

as all staff members controlling it – whether in the 

Operations Control Center, as part of the customer and 
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system service team, or in the workshop – were tested under 

real-life conditions. During the trial operation, the automatic 

metros on the U3 line operated daily between 9 a.m. and 

closing time. Operations were not executed before 9 a.m. in 

order to ensure seamless morning rush hour traffic. If 

problems occurred, both in the conventional and in the 

automatic operation, the trials were interrupted briefly until 

the U2 again operated according to schedule.  

 

Operating according to schedule was one of the continuous 

tasks during the trial operation. 150 so called test cases, i.e., 

operational scenarios and processes, were mixed with the 

regular operation of the trains. Some of the test cases were 

simulated on a daily basis (some of them several times a 

day), so that each staff member responsible for the U3 line 

had to solve the respective problem. However, the test cases 

also included emergency scenarios, such as a fire 

emergency drill on April 4, 2008, that were only simulated 

once. The test scenarios exceeded 1000 events by far.  

 

According to VAG, the trial operation was an overall 

success. Operational scenarios were tested to the required 

extent, and the concepts and processes that have been 

designed in advance for regular operations and for minor 

and major breakdowns have stood the test.  

 

System security was already proven during the trial 

operation, which means that all systems react securely:  

metros are automatically stopped and departures prevented, 

if the systems receive the respective notifications. Two 

examples: if a door is not adequately closed, the train will not 

leave the station. Or: if one train remains at a station, the 

following train will adjust its speed or stay in the tunnel for a 



 

 

  
 
General Information 
 
In June 2008 
 
VAG Verkehrs-Aktiengesellschaft 
Pressestelle / Press Office 
90338 Nuremberg 
Germany 
Phone +49 911 271-3613 
Fax +49 911 271-3152 
Internet www.vag.de 
 www.rubin-nuernberg.de 
E-mail presse@vag.de 
  
  
 
 

 
 
 
 

 
 
 
 

 
 

Page 9 of 13 

short period of time and then move up the line once the 

previous train has left the station. This so-called moving up 

in the line is possible up to a minimum distance of 160 

meters. The capacities and the schedule pose a clear 

advantage as compared to the conventional system used 

currently in everyday operational life. In addition, 

conventional trains can only be influenced by the signals 

along the route and cannot move up in line. Automatic trains 

can be influenced practically at every spot along the route.   

 

The three-month test also demonstrated that the VAG staff is 

well trained and has the knowledge to control the system 

even in stressful situations.   

 

Authorization of passenger operations 
On April 30, the Technical Supervisory Authorities at the 

Government of Central Franconia (TAB) authorized the 

system for passenger transportation. Following the 

completion of the trial operations on April 20, TAB and the 

experts again examined all documentations, prepared their 

final reports and discussed them with Siemens and VAG. 

Both TAB and the 20-member expert board appointed by 

TAB and lead by certified expert and overall assessor Dr. 

Hans Kron were involved in the project from the onset and in 

every step in the process. The authorization for the metro to 

be released for passenger operation was the last required 

step. All of the experts approved the overall system. 

 
The first passenger operation: pre-operation 
9 a.m. on Sunday, May 4, 2008 was the moment everybody 

had been waiting for: without major announcements (except 

for the media), VAG unlocked the gates of the new U3 metro 

stations and invited the first passengers who incidentally 



 

 

  
 
General Information 
 
In June 2008 
 
VAG Verkehrs-Aktiengesellschaft 
Pressestelle / Press Office 
90338 Nuremberg 
Germany 
Phone +49 911 271-3613 
Fax +49 911 271-3152 
Internet www.vag.de 
 www.rubin-nuernberg.de 
E-mail presse@vag.de 
  
  
 
 

 
 
 
 

 
 
 
 

 
 

Page 10 of 13 

were waiting at one of the six metro stations along the so-

called U2/U3 main line to hop on the new U3 metro. 

Previously, the locks had been taken off the new metro 

doors. VAG Verkehrs-Aktiengesellschaft and the Supervisory 

Authorities, who had just released the automatic metro for 

passenger operation on Wednesday, April 30, had wanted 

the start to be gentle. 

 

The unexpected opportunity to hop on the new metro was 

well accepted. In the morning, only a few passengers were 

out; by early afternoon, however, this changed due to the 

radio reports and word of mouth. In the beginning, the 

passengers had to be informed of the new opportunity (and 

in part motivated) by the service staff, because up to that 

date the U3 line had only been running without passengers. 

The situation, however, changed quickly. A large number of 

passengers spontaneously changed their Sunday plans and 

rode the new metro on a journey or round trip. Among the 

passengers were skeptics who “admitted” to the Customer 

and System Service staff that they just wanted to stand by 

the driver in the driver cabin, but who later become curious 

and even impressed. As had been expected, the seats 

facing the front window were the most coveted ones. The 

vehicles as a whole received much praise. The passengers 

appreciated being able to see through the entire vehicle as 

well as being able to walk from one end of a double car to 

the other; before, there was no passageway, and both cars 

were separate. 

 

In the month of May, the so-called pre-operation was 

extended to all days of the week, except for Mondays 

through Fridays before 9.00 a.m., since this would have 

required changes to the U2 schedule. 
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The official commissioning of the U3 line has been set for 

June 14, 2008. From June 15 onwards, the new line will then 

operate according to the schedule. 

 

Project balance 
Despite the schedule delay, the overall balance for the 

RUBIN project is positive. System safety has been 

confirmed, and availability was very good even in the pre-

operation phase.  

 

The delay in the project schedule was based on a series of 

factors. First, the initial schedule set down in 2000 was too 

tight. This holds true when considering the project scope, 

which is unique in addition to being extremely complex. 

Second, the changing regulations had to be complied with, 

especially the ones concerning fire protection.  

 

Originally, commissioning had been planned for the spring of 

2006. In March 2006, however, all persons involved in the 

project decided to put on the brakes and announced an 

extension of the timeline by a minimum of one and a half 

years. Siemens appointed a new project manager, extended 

its own project team and redesigned the project.   

 
Qualification as a cornerstone of success  
In the course of the project, all staff members involved in the 

U3, from the ticket controller to the Operations Control 

Center staff, completed at least one of the total of eight 

training modules. The Customer and System Service staff 

completed the largest number of modules, seven in total; the 

Operations Control Center staff completed all eight. The 

training for the staff will continue as changes occur in the 

course of the project.  
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The qualification modules for the KUSS staff comprise 

customer information and communication, operational 

processes, behavior on the tracks and vehicle technology 

and control.  

 

The Operations Control Center staff, who is responsible for 

the U1, also receive a three-day training session, so that 

they can assist when required. The theoretical and practical 

training encompasses safety issues in connection with the 

DT3 manual operation, e.g., for transit operations between 

the workshop in Langwasser and Plärrer, as well as 

operational facilities in the vehicles, measures for default 

corrections and, in general, error management. Info on the 

processes in the automated operation and on the platform 

securing system complements the training.  

 

As in the rest of the project, all measures in the field of 

education and qualification are oriented towards safe and 

reliable automatic metro operations. 

 

In the course of the entire project, VAG has invested a total 

of 3000 mandays, i.e., 24,000 hours (one manday consists 

of eight training hours per staff member) in staff qualification 

measures.  

 

A project of international interest 
The world over, the Nürnberg U3 will be the first automated 

metro line driving in mixed operation with conventional trains 

operated by drivers. This is of particular interest to other 

cities with metro systems all over the world. Cities such as 

Helsinki, Paris and Hong Kong have in part decided upon the 
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automatization of their existing lines and are following the 

Nürnberg project very closely.  

 


