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FIGURE 9 Fail-safe microcomputer interlocking. 

FIGURE 10 Microcomputer interlocking Orxhausen. 

The track circuits naturally have electric joints, so that the 
rails are not required to be cut. This enables an optimal trac
tion current return to the power station. The length of a 
center-fed circuit for blocks is up to 1.2 mi. This type of track 
circuit uses the most modern electronic components. They 
are remote-controlled; that is, transmitter and receiver are 
accommodated in signal cabins. As a result, reliability and 
availability are excellent. 

Line Operation 

Line operation functions as follows: Computer-aided traffic 
control centers monitor line sections of approximately 200 mi 
on high-speed lines. They supervise traffic movements for 
adherence to timetable and to manage traffic control in ex
ceptional cases. 

Route protection and control is automatically performed. 
The CA TC system provides for the protection and control of 

trains. A train can be controlled by the driver, who refers to 
a cab display, or be controlled automatically in accordance 
with the current calculated maximum permitted speed. 

For train operation automatic train supervision is installed. 
The high-speed trains set their routes by themselves. Each 
train has its own identification number. As the train travels 
along the high-speed line, its number is switched from inter
locking to interlocking. This identification permits individual 
train tracking throughout the controlled area. The safe
guarded route is automatically established as the train pro
ceeds over the line. There is no operational control by a 
dispatcher. Location and description of the train are trans
mitted from each process area to the operation control center. 
Here, the computer updates the train graphs that are shown 
on color monitor· 

The stored timetable data are compared with the current 
train run data. Train delays can be immediately perceived and 
decisions made by the dispatcher. Traffic supervisors are also 
aided by complete line displays, with points and track sections. 
Full line displays can be either shown on monitors or on a 
panorama panel. The operation control and signaling system 
is part of the entire transportation control system for high
speed lines. 

The different operating areas, such as train control, train 
monitoring, power supply, passenger information, station su
pervision, and so on, are connected by local area network to 
a multifunctional, integrated telecontrol system (Figure 11). 
Standard operating systems such as UNIX and standard hard
ware are used for the work stations. 

The complete system handles all controlling and supervising 
functions (Figure 12). First, there is the already described 
train operation area for supervising train movements, includ
ing train operation and line overview. Other features of the 
transportation control system are passenger information, the 
public address system, track-to-train radio, and closed circuit 
television for monitoring platforms as well as power manage
ment for electric traction and building control. Building con
trol includes fire protection and the supervision of elevators. 



FIGURE 11 Multifunction integrated operations control center. 
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FIGURE 12 Transportation control system for high-speed lines. 
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Information to and from the control center is transmitted 
by metropolitan area network via a fiber-optic pulse-code 
modulated high-speed communication system. 

SUMMARY 

The operation control and ignaling systems for the ICE high-
peed lines are clearly structured. Automatic train supervi

sion, decentralized microcomputer interlockings, and con
tinuous automatic train control are interconnected by 
well-defined data interfaces. All equipment is well proved. 
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The system is characterized by a very high level of safety 
and availability. It is flexible and can be adapted very easily 
to new requirements. Modern electronic hardware and a 
straightforward structure of software guarantee successful ap
plication both now and in the future. 

ACKNOWLEDGMENT 

The author would like to thank the director of the technology, 
quality assurance, and standards department of Siemens Trans
portation Systems Group for permission to publish this paper. 


